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Figure 2 0 Sediment sampling in HBHA. Pond
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^^^^^H^^UWil |;., *''^$?M%
" -^ aHfc=fL^.-:J?'»W< '̂ f; , -mK?r4» *

** »^ » •£. "*ĵ
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Figure 2 1 HBHA Pond
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Figure 2 2 Preparing to sample at Station SD-01 Aberjona Rner Upstream of Site

Finurc 2 1 A \iev\ of Station SD-02 South Pond

Originals in color



Figure 2 4 Station SD-0" Phillips Pond

Originals in color
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Figure 4 2 Surface \\ater sampling at Station SD-09 HBHA \\'ctland Pond

Originals in color.



Figure 5 0 Filling sample container for scduncn^OCdnahsis

Originals in color.



Figure 8 0 Sampling bcnthic im ertebrates for tissue anah sis

Originals in color
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Figure 9 0 Largemouth Bass from HBHA

Figure 9 1 Dissecting a White Sucker
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Figure 9.2 Normal largemouth bass liver, taken from HBHA.

Figure 9.3 Electoshocking boat.

Originals in color.



Figure 10 0 Stand of water lilies in HBH A. Wetland Pond

Originals in color,



Appendix A

Habitat Evaluation Forms
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-I HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME t>

STATION » 6T>Oj

LAT

• bvftucU \MXA*{*A
RIVERMILE I/

LONG

STORET*

LOCATION >U . UUlAsA**

STREAM CLASS ^

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY VjTft DATE
TIME AW ru

REASON FOR SURVEY

\

0

if

\k
^

1
1
£
1

V
ja
a

0,

Habitat
Parameter

LEpSamal

AvaJbble Cover

SCORE

X Pool Sub rtnrte

\?
SCORE

lPoolV.ria.iKrr

t^SCORE [

4 Sediment
Deposition

H
SCORE

L ChaimelFlow
^rt

0^

SCORE

Condi&xi Category

•Optimal

Greater than 50% of
substrate favorable for

and fish cover, mix of
snags, submerged logs,
undercut banks, cobble
or other stable rub itat
and at stage to allow fuD
colonization potential
(ie, logs/snags that are
uotneW fall and *"*
transient).

20 19 18 17 16

materials, with gravel
and firm sand prevalent;
root mats and submerged
vegetation common.

20 19 18 17 16

£ven mix of large-
shallow, large-deep,
small-shallow, sraall-
deep poob present.

20 19 18 17 16

.rttle or ro enlargement
of is lands or point ban

or low-gradient streams)
of the bottom affected by
ediment deposition.

20 19 18 17 16

Waterreaches base of
lothlowerbanks, and
minimal amount of
channel substrate is
exposed.

20 1$ 18 17 16

Sifcoptmd

30-50% nix of stable
habitat;weQ-suited for
full colonization
potential; adequate
habit at for maintenance
of populations; p«*erce

the fbrmofnewfaU, but
not yet pxpared for
colorizatxm (may ate at
high end of scale).

15 14 13 12 11

Mixtme of soft sand,
mud, or clay; rand may
>e dominanr;some Dot
mats and sub merged
•vegetation pies ent .

15 14 13 12 11

Majority of pools large-
d*ep;very few shallow.

15 14 13 12 11

iomenew maease in
^arfbmution, mostly
iom graveL sand or fine

S30% (20-50% for low-
gradient) of the bottom
af&cttd; slight
Leposibonin poob .

15 14 13 12 11

WaterfiD* >75%of the
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Mareml

10-30% mix of stable
habitat; habitat
availability less than
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 6

All mud or clay or sand
bottom; Httie or no root
mat; no submerged
vegetation.

10 9 8 Q,) 6

Shallow poob muck
more pKvalent thandeep
poob.

10 9 8 7 6

Moderate deposition of
new graveL sand or fine
sediment on old and new
bars;30-30%(50-80%
"or low-gradient) of the

bottom afEected;
sediment deposits at
obstructions, , ,
constrictions, and bends;
moderate deposition of
pools prevalent

10 9 8 7 6

Water fffl* 25-75% of the
available channel, indfor
rifBe substrates are
mostly exposed.

10 9 8 7 6

Poor

Less than 10% stable
habitat, lack of habitat is
obvious; substrate
unstable or lacking.

5 /^> 3 2 - 1 0

Hard-pan clay or
b tdrock;no cot mat or
vegetation.

5 4 3 2 1 0

Majority of pools small-
shallow or poo Is absent.

5 /?5 3 2 1 0

Heavy deposits of fine
material, increased bar
dev«lopment;moie than
50% (80% for low-
gradient) of thebottom
changing frequently,
fools almost absent due
D substantial sediment
deposition.

5 4 3 (£> 1 0

Very little water in
channel and mostly
nesentas standing
3oob.

5 4 £j) 2 1 0
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

3

1I

I
ja

1

1
•

Q.

Haifcrf""
PftfUkkciEsr

6. OtttiDMl

20

SCORE

7. Channel
SbwMXtr

u
SCORE

tB«nk S*»biKly
(•core caeHbttnfc)

SCORE 3.0-B)
SCORZ Ij_(RB)

SLVeeztetrve

each bank)

Note: determine
left or right side by
6*-rng downstream.

SCORED (LB)

SCORE ££.CRB)

10. Rfearim
Vegetative Zor«
WHth(scoa each
lunle riparian zone)

SCORE/fl (LB)

SCORELk/.(RB)

* * - 1 ' •v^.ritauciffir ' ' * ,- .
Optimal

f*)iA^y|aTiy^4snn ny

dredging ab sent or
imiurrul; stream with
normal pattern.

|B> 19 18 17 16

Th* bends in the stream
inert w thertieim
kncth.3to4tm»
longer than if it wax ma.
rtalsht line. (Note -
channel bnidine is
conjideied icrrrul in
co*rtal plains and other
jL/w~lyixi£ aieas . Txos
paanxteris not easily
rated in these anas.

20 19 13 17 16

Baxks stable* evidence
of erosion orb ank faikue
absent or mbnnul; little
potential fcr future
piobitrm. <5'/. ofbank
ifacted.

LeftBank ^ 9

Right Baric (5^ 9

Mo* than 90% of the
itxanbank stxdaces and
izBzncdiate n r^ run 2Dne
co ĵed by native
vtgttatioa^ incladinc
Ueei, undentoijr shrobs,
ornonwDod7
nuoephytes ; v*ceUhve
diiiuptkoi ihnupi
grarfnc or mewing
minimal or rot evident;
aimoit all plants allowed
to srow n»tttrally\_

LeftBank HO/

RiehtBank ^ti)

Width of rqkaiiui zone
>18 itttezi; hmnan
activities (ie., paikinc
ob, ioadbedj,cleii-cuts,
JWTH, or crops) have not
impacted zone.

LeftBank ^ 9

RightBank 'tR 9

SJboptimal
Sam* chimpplisktion
pas ent, anally in areas
ofb ridge abiitmenb;
evidence ofpast
'̂hanne'lizaticBL i ?

dredging; (greater thu*
pasi 20 yr) maybe
pttsent, out acent
channelizahart is not
pssent.
15 14 13 12 11

Thebends in the stream
increase the stream
length 2 fa 3 times
longer thin if it was in a
stalghtline.

15 (l4) 13 12 11

Moderately stable;
mfieqnen^ small area* of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

8 7 6
8 7 6

70-90% of the
steambank surfaces
covered by native
r«peta±ion but one class
of plants is notwell-
zepzeseinfed; dismption
ridentbui lot afSctin^

full plant crovrth
lotential to anypeat
xtcnt; aon than oie-
ulf of the potential plant

stubble height
remaining.

8 7 6

8 7 6

Vidthof ripariui zone
2-1 8 meters; human

actirities have impacted
zone onlyminimally.

8 7 6

8 7 6

Marginal
Channelization may be
extensive; embankments
or shoring structmej
p»s unt on both banks;
and 40 to 80% of stream
reach channelized and
disiupted.

10 9 8 7 6

Thebends in the stream
increase the stream
length 2 to 1 times
longer than if it was in a
stiaichtline.

4~\
^tfj 9 8 7 6

Moderately unstable; 30-
60% ofbank inreachhas
areas of eioiion; high
erosion potential dnone
floods.

5 4 3

5 4 3

50-70% of the
taeambank surfaces

covered by vegetation;
ListuptJon obvious ;
Batches ofbaxe soil or

closely cropped
vegetation consnon;less
han one-half of the
>otential plant stubble
leight remaining.

. '
\

5 4 3
5 4 3

vldth of riparian zone 6-
2 meters- huttun

activities lave impacted
zont a great deal.

- v

5 4 3

5 4 3

Poor
Banks shosd with
gabion or cemcrt;over
80% of the stream reach
channelized and
disrupted. Instxeam
habitat greatly altered or
reno ved entirely.

•
5 -f _ 3 - 2 - ^ 1 0

ChaHnerJlraignt; ' " '
v/atenvay has b een
channelized for a long
distance.

8?'-

5 4 3 2 1 0

Unstable ; many eroded
areas; "oar* anas
fieqnent along straight
sections andbends;
obvious bank sloughing;
60-103% ofb ank has
erosion*! scars.

2 1 0
2 1 0

Less than 50% of the
staambank surfaces
covered by vegetation;
disruption, of streambank
vegetation is very high;
vegetation has b een
moved to

5 cendrretes or less in
aveage stubble height

2 1 0

2 1 0

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

2 1 0

2 1 0

Total Score
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HABITAT ASSESSMENT HELD DATA SHEET—LOW GHADZENT STREAMS (FRONT)

STREAM NAME So*,fi tf,^ *_&tr#«^

STATION » S/7-/ RIVZRMILE

LAT LONG

STORET*

LOCATION ,̂.1,,̂

STREAM CLASS

RIVES BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY

%&/)- M> stcthj
DATE
TIME *M ?*

REASON TORSUR.VEY

1

I
•2

|

^«

<c

Habix*

L Epnaunal

AvuUbk Cover

K
SCORE "^4

\^>
SCORE wL

SCORE y

4 Sediment

u»
SCORE ^

Sraru*

~

SCORE y^

Optimal

Greater than, 57% of
substrate favorable for

and fish co-ver; =sc of
snags, submersed logs,
undercut b anks, cobble
or other stable run if at
and it stage to allow full

(Le^losi/snacs that are
SSiaew fall axoi cat
transient).

20 19 18 17 {£?

and J?r~t s and prevalent;
rcotrru±> and sub SKT^d
ve~tation consroa.

20 19 18 17 16

Evcn.s3X of lai£e~
shaDsw, lar^e-deep.
snuU-f hallow, small-
deep poob present.

20 19 18 17 16

Little or ID enlargement
of is lands or point b ATS
and less than.5% <20%

of the bottom affected by
sediment deposition.

20 19 18 17 16

aothlowerbanks, and
minimal amount of
iKanritl substrat is
»x posed.

20 19 18 17 16

CosJai,

SUraptimU

30-50% =se of stable

potesial; adequate
habitat £>r naonenance
of populations; pnseicc
of iddiaoTal scbsbaie in.
the fenaof newrfiH, bat
not yet pspand for
caioazatDcai (may ate at
high ecd of scale).

15 14 13 12 11

MLi iua of soft sand,
xad, cr cUy; iced nuy

mats andsubraen^d

15 14 ftp 12 11

Majoc7of poob IJTJ»-
deep;rery few shallow.

15 14 13 12 11

Some new mcaase in
b ar foEzunoc, mostly
£=m zzvrzl, t and or fine

5-30% (20-33% for low-
gradient) of the bottom.
aSected; slight
deposition in poob.

15 14 13 12 11

WaitrSlls >75%of ths
available channel; or
«25% of channel
nib strata is exposed.

15 14 13 12 11

nCateenrr

Marginal

10-30% sax of stable
habitat; habitat
avaiEab liny less thui
desizab le ; substraA
faequerttly distasjed or

10 9 8 7 6

AH iaad or clay or sand
bottaca; Hit!* cr no root
mat; no submerged

10 9 8 7 6

Shallow pools rmch.
cc=« pevalest than deep
pools.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fuia
sediment en. old and new
bars; 30-23% (50-80%
for low-pradieni) of the
bottom afa-cb-d;
sedsneat deposits at
obstntcticns,
constactions, ami bends;
moderate -dtpositioa of
pools prevalent.

10 9 8 7 ^

WaterfHls 25-75% of the
available channel, and/or
riiBe sub straits ate
mostly exposed.

10 9 3 7 6 |

Poar

Less than 10% stable
habitat; lade cfhabitat is
ob vicos ; sub stale
unstable or lacking.

5 (4? 3 2 1 0

H aid-pan ciay or
b edrock;no sot nut or
vegetalioa.

5 4 3 2 1 0

Majority of pools small*
shallow orpoob absent.

5 £)3 2 1 0

Heavy deposits ofSne
material, increased bar
devciopmerc-.moz than
50% 080% 5>r low-
gradient) of the bottom.
chansins tteqaently,
pools alatost absent cue
to substantial sediment
deposition.

5 %) 3 2 1 0

Very little water in
channel aca mostly

pools.

^)4 QSl I 0
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

J
J

1
w

2
IB,
c
2

^^

4g-o

5
.5

S
2

I
cL

\

t
t

I

Habitat

&. Channel
•A if*i mian

SCORE £$

7. Channel
SoraBo^r

SCORE ^

tB«kS^,2£tr
frrare each bank)

SCORE 2-(L3)

SCORE _2.(RB)

a.Vese.trve

each bank)

Kate determine
left or right side by
&^-~; dowrstream.

|0//j?

SCORE V (L31

SCORE JlCRB)

Ifl Rvftarnn

Vegemtivv Zone
WHtK(scoie each
>ank npananzone)

SCORE -^ CLB)

•CORE/S(RB)

OoTzmal

^™}iamv' isiuon or
dredge; absent cr
minimal , streamwith
normal pattest.

^5) 19 18 17 16

Thebesdf in the stream
increase the stream
ength.3 to 4 tunes
on^r than if itv/as 21 a
m*i~~* jrtf. (Note -

considered ronrtai m
coastal planss and other

rated rs these areas.

20 19 18 17 16

Backs stable: evidence
of erosioa orb ink fauire
ab sent or razrzraal, Lttk
potertial 5br future

afzcted.

Left Bank 10 <&>

RightBari 10 fc>

Mo» tas SD% of fee
stsarsbarJc surfaces and

covered by native

cursraal or rot evw-rrt;
limcrrt all planb allovred
D STOW ratorally.

LeftBarJc 10

^shtBanc 10

•Tuith of riparian zone
>18 ircters; human
ictmties (i^., parking
on, roadbeds, clear-cuts, :
ana, or crops) have not

.eft Bank 10 &

osiitBirx 10 fp

Co^iri,

Snjtontnmal

ofb ridge abutment;;
eviderce of past

dredgzr^ (greater than
part 20 yr) maybe
p2sez±.t>Tit acent
channelnation is not

15 14 13 12 11

Toebends in the stream
increase the stream
length 2 to 3 tunes
io&jer than if zfwas ai a

15 14 13 12 11

Moderately stable;
Tt*fTmtrn **̂  sToall areas of
erosion ssortly healed
over. 5-30% of bank m
reach, has areas of
erosion.

8 7 6

8 7 6 -

70-90% cf tne
stzamaank surfaces

wgetaooa, but one class
of pLurS is notv/ell-

eTTaerSbut rot aimctm;
fall plant erowth
poterual to any great
sxleni; roare than ore-
half of the potential plant
stubble height

<§> 7 6

<$> 7 6

>7idlh.ofnpananmre
. 2- 1 3 me ten ; human
ictmties hivs impacted
=re onlyrtuncnally.

8 7 6

8 7 6

nCalW

Mftndbnal

extensive; embankments
or shoring jtructuies
pss 'rt on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

10 9 8 7 6

TK* beads in the stream
increase the stream
length.2 to 1 umes
longer than if itwas in a
stoi^htiine.

tfjQ^ 9 /f> 7 6\~^

Moderately unstable; 30-
60%ofbank mreackhas
areas of erosion; high.

5 4 3

5 4 3

50-70% of the
stzambanx surfaces

disnipcca obvious ;
patches cTbaa soil or
closely cropped
vr^etabon common, less
than one-half of the
potential j>'JTlt stubb le
height renuuung.

5 4 3

5 4 3

Widthof riparian =ore 6-
12 meters* human
activities lav* impacted
rone a great deal.

5 4 3

5 4 3

Poop

Cabisn cr ce>rsert;over
SOVi of the stream reach

disrspted. icsweara
habitat grea.tly altered or
relieved entniy

5 4 3 2 1 0

Chassel stra^ht;
waarway ias been

5 4 3 2 1 0

Uns^ble; rsazy erode<
areas; "aaw" aatas

I'TTT inS \»MX15 -

obvicuj bank siccgsirig;
60- 1 CD% ofo aci ius
erosional scars.

2 1 0
2 1 0

Less thaa 50% of the
scea=barx surfaces

dismptscn cf sireainbank
vcgeta&orcD veryh^s;
vegetaBonhas been.
reiaovedij
5 ee.1— Lean orless E
arerage snibble he^hL

2 1 0

2 1 0

Width of riparian =sre
<6 r=ecers little or no

b hunun activities

2 1 0

2 1 0

Total Scnre
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HABITAT ASSESSMENT HELD DATA SHEET—LOW GEADTEIsT STREAMS (FROm:)

F-

i

STREAM NAME So^f~T~ /&-*_^
STATION # S/J ~ i- RIVER.MILZ

LAT LOKG

STORET*

LOCATION

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS Cxf^A

FORM COMPLETED BY c^n DATE
TIME *« m

SEASON FOR SURVEY

-s
t*

2*st
|
*
tf

\
4

1
•i

JS

iw
«

(

H»V^r

L EpiEunal
9u»mW
Awkik Covejf

(7?y
SCORE

2. Prtol Sujgtraat

sesBs -̂/

1 IWV«iiiilsr

/l/£
SCORE

< Sediment
D^OBDon

/^\3;
^SeeRT

a. Qps^KiLriMv i
SuUu> 1r/svS^OKE ^/

Optimal

Greater -V"n S3V. of
sub stile fivorible for
epCJosuI eoier;-jnnn

I a n d fak cowtr. =» of
nvjjp, rabraer^ed log;,
liaiercat barucs, cobole
or other rtable rub lilt
ind &t stige o iHow fuQ
C3lomat^3t poTtrJul
(Le,ktS3/JniC3 that are
satarvr fall use sat
teaisieai).

20 19 fT?) 17 16

Mirtar of >nb rtate
mittruJs. with cravrl
And 2r=isinJ prevalent;
root nab and jubc-jEi^d
Te-itatan co c=roa.

20 19 18 17^16^

Er«t3crr of laî -
jQiUcw. ItTse-deeq
ntuU-saaDow, rmiU-
deeppoob present

20 19 IS 17 16

Little or 10 exilugemezt
of is i^"^« or point ban
and ks J Ihan^V. <20%
fcr low-gradiec: stzirrj)
of tKe bottcra agected by
ledxment deponcon.

20 19 18 17 16

Water Rachel save of
bothlowerbaak;, and
mirurr.il imoont of
diannel subs trite is
txposed.

20 19 (W yi 16

<^ff fM|ll Mk

S^ioptzmal

30-20% sac of nabl*
nabitat;w«]l-saitM £>r
full CCJDSM2&0ZL

potemaL idequatE
iuhiiit £>r muinenance
of popjataro; p»jerce
of iiidiboiaiscbrcatt in
the form of new-fill, but
not 7»t pspazed for
coiordbct (may' ate at
iugk »na of scale;.

15 14 13 12 11

Mirrtce of jofl laad,
rrsai, crcU^; rccd ma/
be (ioBsnant jorne Dot
mab aadinbiBer^d
veC^tihoTtpttsen.

15 14 13 12 11

Majonryof poob lucp-
deep;TeT7- few shallow.

15 14 13 12 11

Some new inceate in
b ar fooutiin, mprtly
font gravel, s and or fine
»«d~-£3t;
5-20% (23-33% for kw-
graiuertt) of thebotiDtn
af&cted; slight
deposition in pools.

15 14 13 12 LI

WaterfUls >75%of tfe
iv^udab le chumel; or
<25% of channel
mbrtnte u exposed.

15 1* 13 12 11

nCaeecurr

Maxcinal

10-30% rrox of stack
habitat; habitat
av-aOab ility Jess thin
desirab le. ra'ostriK
faequertly disturbed or
teKDTed.

10 9 3 7 6

All raad or clay or land.
boti=; Hrtle cr 20 root
mat; no jubmer^ed
vecstatuin.

10 9 8 7 6

ShaQow pooli rruci.
mere pevaleni than deep
pools.

10 9 8 7 6

Moderate deposition or
new sravT?!, s and or fine
ledunent on old and new
ban; 30-33% (50-80%
fcr low-gradient) of the
bottom afmcted;
sediment deposit! at
obstrocticns,
cortsfartotB, and bends;
enodeiate deposition of
poob prevalent

10 9 8 7 6

Water SUs 25-75% of the
available channel and/or
niHe substrates ate
mostly exposed.

10 9 8 7 6

Poor

Less than 10% stable
habitat; ^-V- cf hab rtat is
obvicui , sub strate
unstable or lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrock; no sot mat or
vegetation.

5 4 3 2 1 0

Majority of poob seiaU-
shaDow orpooli abseziL

5 4 3 2 1 0

Heavy deposits ofSna
rnateriil. rrcreased bar
deTeloprners;moa than
50% (80% »r low-
gradient) cf the bottom
chancns neqaenfly.
pools' abxioxt ab sent due
to sabstanoal sediment
deposition

5 4(^2 1 0

Verybtfle water m.
chazetel and mortly
piesent as srandm;
poob.

5 4 3 2 1 0
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1
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1 Habitat
1 rHucameer

&. Qukjowl
AifcencDDA,_

SCORE

7. Channel
SmM»oiy

SCORE

(f 1 1 1 r r » a r tffffrnlr)

SCC*£-̂ (L3)

SCORE (RB)

S. Veeemttve

eachb ank)

Kate determine
left or right side by

SCDfg: (L3)

SCORE (RB)

10. Riparian
Vegetative Zo«
Width (sc0v>e ach
unk/dpariaAaane)

SCW^LB)

SCORE (RB)

Coronal
Oumut^afagn r?r

dr^dc™.; J»»«t i~
rauurral , stream with
ncmul pattern.

20 15 (13 )̂17 16

TAebendc in the stream
:n=ease the stream
jength3 to 4 tune*
longer than if itwas 31 a
staight -3«. (Note -

coastal plans and other

paazaevr is not easily

20 19 18 17 16

3 anks stabk j evidence
of erosion or o ank fauore
absent cr m=mal; Little
potertul £>r future

aScted.

Left3a=k 10(V)|

RightSari 10 (^) \

UOK than 90% of the

co»*red by mtrw

treej, uraientory jhrubs.
ornonwoody

disrgpr.-n thzugn
~-r- ' "^ s1 mowing
— irsraal or rot evident;
iimort all plants allowed
to grow ratorallr.

Left Bank 10

ttightBank 10

*Tidth ofrrpazun aa ne
•18 rretes;human
ictmties (i^., paocing <
otiF roadbeds, clear-cuts, :
iwnj, or crops) have not
rcp-tcted =3ne.

^ftBani 10 9

bshtBisic 10 9

Conui^D

Siixro tonal

Some chanrelizabon
pAse^, usually in areas
ofbndge abutment;;
eviderce of past

^"f^Z'.Tf (cr*JVr than
past 20 yr) maybe
pasezt, out scent
channeHzation is not
patstri.

15 14^13^)12 11

Toebends in the stream
increase the stream
£ngth2 to 3 ̂ zoes
ocger than if ttwas in a

15 14 13 12 11

Moderately stable;
mSuraert small arco of
erosion sajstly healed

reachhas areas of

8 7 6

8 7 6 -

70-90% cf the
stsambanlc surfaces

vegetanon, but one class
of plant; is notwell-
y*^^^<*Trm^ * H Ttn[(ihnTt
evideribul rot aSctisg
full plant growth
potezial to any great
extent; ssoze thui one-
half of tre potential plant
rtobbte hught

8 7 6

3 7 6

JJldth of riparian soot
. 2- 1 3 metEo; huatan
ictmties have impacted
are only minimally.

8 7 6

8 7 6

n \-3&E£pfy

Mazranal
Ounnrlizatmn rruy br
extensive; embankments
or shoring struchoes
pjesent on both banks;
and 40 to 80% of stream
r^aehrhan™''?'"' ^rd
disrupted.

10 9 8 7 6

TKebendt in the stream
increase the stream
length 2 to 1 tones
longer than if it •was m a.
stiaoght ime.

10 9 8 7 6y

Moderately -unstable; 30-
60%oTbank m re ach has
areas of erojioc; high
erosion potential dosng

5 4 3

5 4 3

50-70% of the
stxambariic suzfaces

disruptxn obvious ;
pJ*-*«»< ofbas soil or
closely cropped
vegetation common, less
than one-half of the
potential plant stubb le
height remaining.

C^). 4" 3

(^) 4 3

Width of riparian 33ne 6-
12 metes' human
activities have impacted
SDZB a great deal.

^7 4 3

{& 4 3

'~|

Poor
Bank] shosd with

80% of the stteant reach
channelized aad
iunpted. binrein
habitat greatly altered or
rertoved eiitrsiy

5 4 3 2 1 0

Charnel straight;
waarwayhaj been
cha—eiced fcr 4.13^5
duurce.

S^k 3 2 1 0

Unstable; r=a=y eradei
area*; "asf" aaai
fs^uerz alocc steaight

obvicus bank ilsugjsng;
60- 1 00% ofo *nk has
eiononal scars.

2 1 0

2 1 0

Less than 33% of ths
rcea~>ark mrfices

vegetafiosa -"^rybigs;
veg-ra&onhas been
removed to
5 ce: — IB tea or less n:

2 1 0

2 1 0

Width of riparian ssr*
<6 r=eicrs: Lttle or ro
syaran vegttancn due
to kirun activities.

2 1 0

2 ! 0

Total Score
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STREAM NAME .̂ ~5?&V\&

STATTON a $$Q'2BIVTERWLE

LAT LONG

STORET*

LOCATON -£ ^>Vft.\C (J obu/tv
STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY ^Q DATE
TIME *» vu

REASON FOR SURVEY

1
1

&
1

J!
3

Habitat
Parameter

LEpttnmal
Sti.traW
Available Cover

SCORE

1 Pool Subrtrate
ry»i^ i-. ;.L.<;̂ ,

SCORE

iPoalV«jriai2irr

H\*
SCORE

4.Sedimei*
Dq>osxtk>n r7

t

SCORE

5. Channel Row
Status

SCORE <

, • Condition Calory

Optinul

Greater than 50% of
substrate favorable for
epifaunal colonization
and fish cover; mix of
snags, submerged logs,
undercut b anks, cobble
or other stable tub jiat
and at stage to allow full
colonization potential
(Le, logs/snags that axe
Hot new fall and not
transient). ,

20 19 18 17 Q£I

Mbrtna of imitate
xnateziais, with cravcl
and firm sand prevalent;
not mats and submerged
vegetation common.

20 19 18 17 16

Evenmiz of latte-
shaflow, lacge-deeo,
smaQ-shallow, snull-
deeppoob pnuent.

20 19 18 17 16

jttleor ID enlargement
of is lands or point bars
and les J than 5% <20%
or low-gradient steams)

of die bottom affected by
edimeirt deposinoa.

t

20 19 18 17 16

Water leaches base of
>oth lower banks, and
mineral amount of
channel substrate is
exposed.

20 19 f8^ 17 16

Sifeoptima

30-50% abc of stable
habitat; weH-saited for
fit^ >»o3fiTTyKahr*»i

potential; adequate
habitat for maintenance
of populations; pcserce
of additional rob stale in
the Sam of nntrfaH, but
not yet pKpared for
colomzatcn (may- ate at
high end of scale).

15 14 13 12 11

Mixhne of soft sand,
mud, or cliy, mud may
be dommant;soine K>ot
mats and rob merged
T«eetatioa pitj eat.

15 fl^ 13 12 11

Majotuyof pools laxge-
deep;very few jhallow.

15 14 13 12 11

>ome new inoease in
tarfoanation, mostly
iiom graTel, sand or fine
ledimerrt;
5-30% (20-51% for low-
gradient) of the bottom

aflected; slight
deposirionin pools.

15 14 13 12 11

Waterfflls >75%of tie
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

MaxcinBl

10-30%-mix of stable
habitat; habitat
availability less than
desirable; substrate
fiaquently dirtmbed or
zenovcd.

10 9 8 7 6

AH nmd or clay or sand
bottom; Kttle or no root
mat; no submerged
vegetation.

10 9 8 7 6

ShaBow pools much
more pa vale nt than deep
pools.

10 9 8 7 6

Moderate deposition of
new gravel, j and or fin*
sediment on old and new
bars; 30-30% (50-80%
Tor low-gradient) of the

bottom aflected;
sediment deposits at
obstractions,
constrictions, and bends;
moderate deposition of
aools prevalent

10 9 8 7 6

Waterfffls 25-75% of the
available channel, and/or
riffle substrates are
mostly exposed.

10 9 8 7 6

Poor

Less than 10% stable
habitat; lack of lab itat is
obvious; substrate
unstable or lacldng-

5 4 3 2 1 0

Hard-pan clay or
bedrocx;no toot mat or
vegetation.

5 4 3 2 1 0

Majority of poob small-
shallow or pools absent

5 4 3 2 1 0

Seavy deposits of fine
material, increased bar
development;n»ne than
50%C80%forlow-
gradient) of the bottom
chaneme frequently;
pools almost ab sent due
to substantial sediment
deposition.

5 4 3 2 \'{jj)

Very little water in
channel and mostly
pssentas standing
poob.

5 4 $\2 1\3L

^
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SCORE

7. Channel

SCORE

Retire each bank)

SCORE (LB)

SCORE (RB)

eachb-axik)

Note: determine
Ltfl cc right side by
fiirug dowmttcAJti.

SCORE (LB)

SCORE (RB)

10. Rjparion
Ve^rtative Zone
Width (SCOK each
xank riparian zone)

SCORE (LB) 1

SCORE (RB) ]

• * - . .

Optimal
Channelization or
dredging absent or
minimal ; stream with
normal pattern.

20 19 18 17 16

The bends in the stream
increase the stream
Ienjth3 to 4 tunes
longer than if it was in a
staaightline. (Note -
channel braiding is
comidejed normal in
coastal plains and other
low-lying ajeas . This
parameter is not eas ily
rated in these areas.

20 19 18 17 16

Banks stable; evidence
of erosion orb ank faikue
absent or minimal; little
potential for future
pjobkms. «c5% ofbank
aSected.

LeflBank 10 «J

Right Bank 10 £)

Mo» than 90% of the
stxambank surfaces and

covered by native
vegetation, mckuhng
trees, understory shrubs,

maoophytes ; vegetative
disruption though
grazing or mowing
minimal or rot evident;
almost all plants allowed

Left Bank 10

Right Bank 10

Width of riparian zone
>18 rr* ten, human
activities (ie., parking
ob, roadbeds, clear-cuts,
awns, or crops) have not
impacted zone.

-eftBank 10 9

RjightBank 10 9

Co îc.̂ gW — ~. "

S ome channelization
psssent, usually in areas
ofb ridge abutmeritj;
evidence of past
channelization, i t
dredging, (greater uiin"
past 20 yr) maybe
p»ent,but jecent
channelization is not
p«sent.

15 14 13 12 (ty

The bends in the stream
increase the stream

longer than if it was in a
straight hue.

15 14 13 12 11

Moderately stable;
infjequent, small anas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

8 7 6
8 7 6 -

70-90% of the
xtoeambank surface*
covered by native
vegetation, but one class
of plants is not wen-

evident but not ax&cting
full plant growth
potential to any great
extent; more than ore-
half of the potential plant
stubble height
remaining.

8 /iK 6

8 (TJ 6

Width of riparian zone
12-1 8 me tars; human
activities have impacted
zone only minimally.

8 7 6

8 7 6

Marginal

Channelization may be
extensive; embankments
or shoring struchnes
p«es >>nt on both banks ;
and 40 to 80% of stream
reach channelized and
disrupted.

10 9 8 7 6

The bends in the stream
increase the stream
length 2 to 1 time*
longer than if it was in a
straight line.

10 9 8 7 6

Moderately unstable; 30-
6G% ofbank inreachhas
areas of erosion; high
erosion potential during
floods.

5 4 3
5 4 3

50-70% of the f
taeambank surfares
overed by vegetation;
.iiruptkn obvious ;
wfchtf ofbaat soil or

closely cropped
vegetation cpmmon;less
than one-half of the
lotential plant snibble
teight remaining.

5 4 3

5 4 3

Tilth of riparian zone 6-
2 meters • human

activities have impacted
zone a great deal.

3 n 3
-5 iV.J,_

Poor
Banks shoied with
gabion or cement; over
80% of the str* am reach
channelized "*«^
disrupted. Instxeara
habitat greafly altered oz
removed entirely.

5 4 3 2 1 0

Channel straight;
waterway has been
channelized for a long
distance.

5 4 3 (2)l 0

Unstable; many eroded
anas; "raw" aa*s
fjequent along straight
sections and bends;
obvious bank sloughing;
60-100% ofbanx has
enTsional scars.

2 1 0

2 1 0

Less than 50V. of the
stieambank surfaces
covered by vegetation;
[isntption of su*eaxnbank

vegetatioais very high;
vegetation has been
rencvedto
5 ceuLkietezs orless in
average stubble height.

2 1 0
2 1 0

Width of riparian zone
<6 meters: httle or re
riparian vegetation due
o human activities.

2 1 0

2 1 0

Total Score

L
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STREAM NAME S o <jfL P, * /

STATION # SP-2 RIVERMILE

LAT LONG

STORET*

INVESTIGATORS

FORM COMPLETED BY

&v r/' f-/o SKfAJ

LOCATION

STREAM CLASS

RIVER BASIN

AGENCY

DATE ^'i l-TT REASON FOR SURVEY
TIME *u VH

-e
w

1

•*
Ji
0
4

5«
*t

pa^ypftf

L Ep«£=mal
Subraae/
Available Cover

.

2. Fool Subvcrace
QaauLiri iurian

!PoalVaiiJ>2nr

A/faN v i 1
SCORE '

4 Sediment
Deposaan

SCORE *3>

5. Channel Flow
Suiru*

SCORE )%

Optimal

Greater than 53% of
sab state favorable for
epifaznal colegrratinn
and fun cover. =ix of
snags, nibiner-ed log;,
uaderdt b anJcj, cabbie
or other stable hab ilit
and it stige ta ilknv full
colorxzafczn pcrar-Jiil
(Le^ laziifiag-i that are
acLacw fall aai sat
tram ient).

20 19 18 &y 16

MW+rr^ offobrt«a.te
materials, with gravel
and fbstiand prevalent;
root siab and lubzise^sd
v«~tacon C3i=»a.

20 19 18 17 ̂

Ev«assz of laî e-
staUcvr, laî e-deeix
smaH-foaDow, sroill-
deep poob prefect.

20 19 18 I7\f^

Little or ro ertlarcexiKR
of is l«n«t« or point ban
and 1*5 5 thanJ%<20%
for low-pradieiz itsairj)
of five bottom afected by
sedijcerct depontion-

20 19 18 17 16

Water reaches bu« of
>o th lower b inks, and
tnirtattul amount of
ckaznel sub )1rate a
axpoied. ^ ^

20 19 (^11 16

Condaio

SAoptiimil

20-50*/.t=beofjtablB
habitat; weH-mited £>r
full coiozxiza^os
pottmai, adequate
flibuit for numnnance
ofpopxiiitons; pBienze
of additional s^>r&&B in
the fccnof newfaH, but
not yet pxpared for
coioriratcn (mar ale at
kijh tad. oficaU;.

15 14 13 12 10

Mixtose ofioftsand,
mud, crclayvimd may
be dosccarit;iooe loot
ntab autt jubnei^cd
v«get auon ptes ert .

15 14 13 12 11

Majority of pools Utgs-
deepv^eiy few jhallow.

M5 14 13 12 11

Sozne new ixcaaf e in
barfoi-rutinn, mostly
£nm gravel, » and or fine
sedrseaC
5-30% (23-3)% for kn»-
gradieiit) of thebottorn.
af5ct«d;j light
deposition in poob .

15 14 13 12 11

WaterSll* >75%of te
availab le cKairael; or
<25*/. of channel
substrate is exposed.

15 li 13 12 11

n Cairftniy

Marginal

10-30% JTK of stable
habitat; kabitat
Availability less than
desirable; mbstraK
fieouentlydistxubed or
1 » ' ' r»P^rt

10 9 8 7 6

All end or clay or sand
botiuia; Sitle cr no root
mat; no submt^ed
vegstation.

10 9 3 ^ 6

ShaEaw pools nnjci.
znf=e paralenl than deep
pools.

10 9 8 7 6

Moderate deposition of
new grave], sand or mi*
sediment aa old and new
bars; 30-5)% (50-80%
fee low-gradient) of the
bottom afaecied;
sediment deposits at
obftzocticnj,
coroticbons, xrA bends;
moderate deposttica of
pools prevalent
10 M5 8 7 6

Water f3b 25-75% of the
available f^rntol^ andfor
rizBi substrates are
mostly exposed.

10 9 8 7 6

Poor

L«s than. ID*/, stable
habitat; lade cf habitat is
obvious; sub strafe
unstable or lacxing.

5 4 3 2 1 0

Hard-pan clay or
bedrock; no sot mat or
vegetation.

5 4 3 2 1 0

Majority of pools sioall-
jhallow orpools absent.

5 4 3 2 1 0

Heavy deposits of Erie
material, increased bar
development; IOOB than
50% (80% S>r low-
gradient) cf the bottom
chanprtg freqaently,
pooli almost ab seat due
to substantial sediment
deposition.

5 4 3 2 1 0

Very little watez in
cKarnel and mostly
pasent as standing
poob.

5 4 3 2 1 0
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]

J

1

M

4

«

;
1
•A
i
I

1
a

Pfokyfra*

P^Lrarmcr

1 Chuinel
AJten^DIX

SCORE f 3

7. Oajmel
Snootily

1 ^?
k»s
| SCORE <f

<
" IBankSabi&r
J C»car*eacHl>ajJ3

i
§

* SCORE J_0-3)
J SCORE T (RB)

9. Vecemtive

eackbanJc)

Kate determine
left cr n^jit iiae by
S<— ̂  downstreare.

*/L
SCORE ̂  (L3)

SCORE T (RB)

UO. Riparian
/eg-ta.txve> Zone

\V»dtk(jcoa each
bank npanansjne)

SCORE ^fLB)

SCORE jl(RB)

Optimal
danrieiisabon or
dredge ib seat or
rmramal; stream with
nomai pattern.

20 19 18 17 16

Tnebeadf in the stream
ir^taie the stream
]ength3 to 4 tuns
longer than if it was ta a
«rr»i;Vr !m. (Note -
ciaraei braiding a
comidexd 33=n*i in
cotrtal piuza uia other
krw-ly^; mo . This
>inr3ear if sot en 117
raJvd =•- taoe uvas.

20 19 18 17 16

BAOCJ molc^eruieEce
of <xon33 ore iitic fiiiare
jbmgcrjn'iirrul; littk
poteiiiil £irSjlni«
p=x.Ie=3. <S% (=T>4rJc
ifzcted.

Left3*=i 10 6^

R^3t3irie 10 ̂ >

iio«ti»=93y.oftii*
rtsetriirjc roifict$ *!••*
"" '^-^J»»— »tJT.JW— TT..

cov^trrci by rotrv*
•Fi-etifia^ -nrVirf'-ry
Trc«5, usntnDiy ijcuai,
or 201 &f uouy
rrucspry-aj ; v«'etitve
iirropi^n tkznjsk
pr«z=e cr rnowme
>-rTir-iil or rot eviieic^
uzno5t *U plinlj ilkwrtd
b ;revr ratorally.

.eilBici 10

li^itBinc 10

ffiflth of ripjnjn mig '
> 1 8 itEb-rj; kmun
icti7UU5 (Le., pajjcirt? ,
ots, KJidbeds, clear-cots, :
DVT3, or crops) Ki« not
cnp4C2d.2one.

jtftBiiue 10 9

j«kt3ink 10 9

Conai^oiv dox^yofy

Swoutiiivil
Some ckamelisitian
pieier^uruilly iziuets
ofbnd;e ibutments;
eviaeice of put
^•UTBMAtZZiltlQZI. L^
dredgisg, (g«4ber thin
p*rt 20 yr) rtuybe
pzjeii. But scent
ciuimeizaticsi a not
?*>«. /^

15 14 ^V 12 ($

Tneberjij inthe ttteua
in=EUe the itreaxn
Itn^ii2 to 3 Bines
lander tKinu"ifwij in «
inai;h! hne.

15 NS^13 12 11

Modentely rtable;
m&qaerj; mull anas of
erosion jcortly healed
over S30%oTVaiucbt
mcH&as xreas of
emioa.

8 7 6
8 7 6 -

70-90% cftta
itxaznbujc nirficw
co^^red by ratxve
vr-rtiijon but one class
of plurtt ii sotvreJl-
r« prevented; disiupboa
enderl bd rot aSctin;
fiill piist pswtn
potr-rrvtl lo any gnat
srttni; scic thin one-
half of the potential plarf
rtobble height
rejnjirm^

8 ($? 6

8 ft 6

Width of nparun sane
2- 18 meters; human

ictint^s hive impacted
sn onlymininully.

8 (5^ 6

8 (7j 6

Marginal
Ouzuielization may be
extensive; embanloReat*
or shorin; jtmctmes
pie j <?rt on bo tk banks;
and 40 to 80% of stream
reichchanneliasd and
du nip ted.

10 9 8 7 6

"Hi* bends in the stream
ircnase the stream
!«-th2 to 1 braes
longer thanifitwas ct a
suai;ht iirie.

1 0 9 8 7 6

Moderately unstable ; 30-
6OVioTbank aiieacklus
areas of erosion; high
erosion potemial flaii^£
floods

5 4 3

5 4 3

50-70% cf the
jt=eimbanx sozaces
covered by ve;etatusi;
disntpccn obnoos ;
p-ifcie* oTbas soil or
oosedy cropped
vegetation conation, less
than one-half cf the
potential plant stubb ie
height reraairar.£.

5 4 3

5 4 3

Width of riparian 3Dre 6-
1 2 me ten- huntait
activities rave iretpacted
=one a p«at deal.

5 4 3

5 4 3

Poor
BarJu shojed with
gabies cr ceiraer4;over
80% of the stream reaca
cKurrelized. and
disrspied. ZEXTRUS
habitat greiUy altered or
reiroved eritrtly

5 4 3 2 1 0

Channel stra^ht;
wa*rwayr-aj bees
chisreicec fcraiccj
iy-irj:e.

5 4 3 2 1 0

Uns^ile; saigr ered*
areas; "sew* as«r
fieqnerl aloes sTraight
s«c=s and bends ;
dor-jsas bank siscszag;
60- 1 00% ofb aci has
crosional scan.

2 1 0

2 1 0

Less than 33 V. of ths
rceanaarJc nnfaces
covered by vcjetacat;
disroptaca c£" srreanoank
vepstacoaii veryk^;
ve~taBon oas b een
reanvedto
5 cei — leas orleji IE
avease jtubble he^ht

2 1 0

2 1 0

Width of riparian snt
«6 r=e«n' liJtle or m
npa=an v*--Tanc=. «ie
3 ir^rr-tn activities

2 1 0

2 1 0

Total Score
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STREAM NAME

STATION tf 5J>

LAT

?hi\((fS ?ff*J
&ra RIVERMILE

LONG

STORET*

LOCATION LOA^Jl) I^KV

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY

f-O
DATE REASON FOR SURVEY
TIME . _ AM »n

1

e
n

 t
o 

b
*

 e
va

lu
at

ed
 i

n 
t*

nv
H

j>
cn

*c
h

 
1

4 
1

i

Habitat
Parameter

LEpifinnal
StJBitntW
AraikUe Cover

SCORE

Z Pool Substrate
Chaxaeterxcaium

SCORE

3. PoolV.iia.2iir

^

SCORE 1

4. Sediment
Depontkm

SCORE

x. Channel How
yfafuv

SCORE

. ' CoixlUmi. GrifcGOKy

Optim*l

Greater than 50% of
substrate favorable for
epifaunal colonization
and (fish cover; mix of
siugs, submerged logs,
undercut banks, coVU*
or other stable hab ilat
and at stage to allow full
colonization potential
(Le, logs/snags that are^-
BOtnew fall and oat/^
transient). ^/

20 19 ((fii^jf 17 16

Mixture of>d£stxa.te
materui, with gravtl
and fizmsand prevalent;
zootmab and submexged
vegetation common.

20 19 18 17 16

Ev*ninir of laiQe-
shaDow, lasce-dee&
small-shallow, sxnaU-
deep pools present.

20 19 18 17 16

-ittle or K> etdircemert
of is lands or paint ban
and less than 5% <20%
br low-gradient steanu)

of -Che bottom affected by-
sediment deposition.

20 l&) 18 17 16

Water readies base of
tothlovrerbanks, and
minimi! amount of
channel substrate is
exposed.

20 19 (18^17 16

Svboptiiwa

30-50% nsx of stable
habitat; weQ-soited fir
^il^ colonization
potential; adequate
habitat &T T^2T7r^nanrT
of popolatsans; p«»entt
of additional sob state in
the fcrmof mwfaB, but
not yet pie pared for
••ajonizatian (mar ate at
hign^fend of scale).

15 14 13 12 11

Mirhne of soft sand,
mud, cor cky; mod may
be dominant; some oot
nuta androbmtrced
vegetation pas eat.

(TT>14 13 12 11

Majority of pools laî e-
deep;vexy few shallow.

IS 14 13 12 11

iome new moease in
i ar fomunon, mostly
join gravel, s and or fine
sediment;
5-30% (20-5a% far low-
pndient) of thebottora
if&cted;sHeht
leporitionin pools.

15 14 13 12 l(

Waterfills >75y.of tie v

availab le ehumel; or
< 25% of channel
substrate is exposed.

15 14 13 12 11

Maxcnwl

10-30% mix of stable
habitat; habitat
availabilnyless Qun
desirable; substrate
fiequenthr distoib ed or
removed.

10 9 8 7 6

All nad or clay or sand
tiottocn; Httie or no root
mat; no sabmexged
•vegetation.

10 9 8 7 6

Shallow pools much
mote psvalent than deep
pools.

10 9 8 7 6

Moderate deposition of
new grav*L sand or fine
sediment on old and new
ban-,30-50%(50-80%
"or ]ow-eradienf) of die

bottom affected;
sediment deposits at
obstzoctions,
constrictions, and bends;
moderate deposition of
9^3o\prevalent.

10 J9 8 7 6

49&rfiH* 25-75% of the
available rltaTm»|t and/or
riffle substrates an
mostly exposed.

10 9 8 7 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

- 5 4 3 2 1 0

Bard-pan clay or
b«drock;no not mat or
vegetation.

5 4 3 2 1 0

Majority of pools small-
shallow or pools absent

5 4 3 2 1 0

Seavy deposits of fine
TruteTJjl jxcnased bar
deTelopment;mos dun
50% CSO% for low-
gradient) of the bottom
changing frequently,
pools almost ab sent due
D substantial sediment
deposition.

5 4 3 2 1 0

Very little water in
channel and mostly
nesentas standing
joob.

5 4 3 2 1 0
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Habitat *

tChamel
Altai uijDn.

SCORE

7. Channel
•BmtDBiQ''

SCORE

ft.B«nk5tobi£V
(K«R CAchbanh)

SCORE (LB)

SCORE (RB)

SI Vecgte.tn-e
l^um.ljuu (score
each bank)

Note: determine
left or light side by
&/-rng downstream.

SCORE (LB)

SCORE (RB)

10. Rjparion
Vegetative Zone
WHth (scons each
lank riparian zone)

SCORE (LB)

SCORE (RB)

* l • ' ! .. •-. • Vi ", *. • "\ - - • » ".
Condition Category -,-- . ' .

Optimal

ChanneEzation or
dredging absent or
minimal; steeamwith
normal pattern.

20 19 18 17 16

The bends inthe stream
increase the stream
]ength3te4tiines
longer than if it was in a
sti-ught line. (Note -
channel braiding is
consideied ronnal in
coastal plains and other
low-}ym$ue*s. Tins
p4ian>ettru Eottisiiy
rated in these anas.

20 19 18 17 16

Bariu stable' ertdcncc
of erosion orb ink failon
absCHt OT minimal" Ijffl^

potertial firfuhiR
px&lexo*. <i% ofbirOc
ifSrtci

LeABank 10 9

RichtBaric 10 9

Mo» than 90% of the
stxanbazic sozfaces ard
iznznediate ripjrunapne
cownd by native
•vnegetition, i*f \aAnt~
trees, tmdentozy jhrubs,
ornoimucHl/
maoophytes ; veceUbv*
duioption thijujk
grtziJic ccnowine
mizdinal or lot evident;
iimost all plants allowed
to grow ratarall7>^

Left Bank Ao ^\

RiehtBank ( '.10 J

Width of riparian zone
>\8 me ten; human
activities (Le., paiJcing
ob, roadbeds, clear-aits,
jwrro, or crops) have not
impacted zone.

UftBank 10 9

ilightBank 10 9

5J>eptonal

Some channelization
ptesert, usually in anas
ofb ridge abutments;
evidence of past
.̂• .̂IfK,*,™, [f

dredging (pester thin
past 20 yr) may be
PIES eul, but jecent
channalizatian is not
pjtsert.

15 14 13 a/?!}

The bends in the stream
increase the stream
Ieneth2to3tinio
bnjer ttunif itwaj in a
staight H^^

;5 14 13 12 11

ifodcratehr stable; '
iafitintent; small ar«a» of
erosion mostly healed
over. S30%of bank in
reach has areas of
erosion.

f/8\ 7 6

\8/ 7 6 -

70-90% of the
rt»*rnbaric surfaces
covered by native
vegetation, but one class
of plant; is not well-
represented, disruption
ndentbut not affecting
nil plant growth
otestial to any great

lalf of the potential plant
stubble height
remaining.

8 7 6

8 7 6

Tidth of riparian zone
2-1 8 meters; human

activities have impacted
zone only minimally.

8 7 6

8 7 6

Marginal
Channelization may be
extensive* ernbanknients
or shoring structtnes
p«e«tnt on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

10 9 8 7 6

The beads in the stream
increase the stream
length 2 to 1 time*
longer thanif it was in a
straight line.

10 9 8 7 6

Moderately unstable; 33-
£0%ofbank inieachhis
areas of erosion; high
erosion potential during
floods.

5 4 3
5 4 3

50-70* of the
tteambank surfaces

co-v-ered by vegetation;
lisrupticn obvious ;
lathes ofbax soil or

closely cropped
vegetation common; less
than one-half of the
lotential plant stubble
•eight remaining.

5 4 3

. 5 4 3

Tilth of riparian sore 6-
2 meters; human

activities have impacted
zone a great deaL

5 4 3

5 4 3

Poor

Banks sho-ed with
gabion or cement; over
80% of the stream reach
channelized and
disnrp-ted. bstream
habitat greatly altered or
lezroved entirely.

5 4 3 2 1 0

Channel straight;
waterway has b een
channelized for a long
distance.

5 ft\W 2 1 0

Unstable; many eroded
areas; "nwr " axas
Sequent along, straight
sections andbends;
obvious bank slooghirtg;
60-100%ofbankhas
erosionalscan.

2 1 0

2 1 0

Less than 50% of th»
streambank suzfacei
covered by vegetation;
lisruption of streambanlc

vegetation is very high;
vegetation has been
errovedto
i centimeter! or less in

avczage stobble height.

2 1 0
2 1 0

Width of riparian zone
<6 meters: little or no
riparian vegetation due
o human activities.

/*V
2 / 1 ^ 0

2 ( 1 0

Total Score
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Habitat
FwrsnunDT

L Eiu£ninAl
S«*rmW
ArajWtle Orvex

(7j)
SCORE

Z Pool Subnrse

XPoolVariaitiaQr

AA
SCORE

4 Sediment
Dqioxzoon

(9
SCORE

5. Q)Kftnl$10w
Sl^ /-"7 1

V ' V
SCORE ^X

CandtDDit Catecary

Optimal

Greater than 52V. of
rabstnlz favorable for
epifaoul coic£*ĵ atian
and fuk cover, =ac of
snags, submerged logs,
undercut b aiuo. cabbie
or other stable hab itat
and &t stage to jjlow fuE
colocmtvn pcrerrhjl
(Le, loss/snae* that are
-g* MMT fall aroi sat
baraaent).

20 19 18 17 16

Martox of JTD rt:ate
rru.tt=jlj, witk £ra.v«l
and £an s And p« vilent;
root suii arui nib T-i>~»a
v«~taton cocsioa.

20 19 18 17 16

EVCB.BSX of Urge-
liullcw, Lu^e-dec^
sxtvaQ-iaaQow, smill-
dcep poob pieje^t.

20 19 18 17 16

Little or to enUrgeroers
of u ]""*c or poctt bin
and kj j th^n j% <20%
for low-gradier: itzeaitu )
of the bottom ifiected by
sediment deponnoa.

20 19 18 17 16

Wit»rseadiejba»« of
rothlovrerb.anks, and
mirotiul amoMnt of
chainel substrate is
exposed.

5«*<i»tml

20-50% =bc of JTible
Habit*!; wcR-roitea £>r
full eeio-TT-jtrna
potezul; adequate
jubilu £ir roauneiutice
of populitonj; pK5ezce
^f^^rhpT^al <iA<TT»* ]H

the £>rmofaewfa3, but
not yet papared for
caiarbafccn (nay- ate at
•̂•-;'" eod of icalej.

15 14 13 12 11

M'M"1" of jofl land.
SBJO, cr din rrcd may
be doasoard^ionie K>ot
sub awr rob raer^cd
v^^tanoitpajtst.

15 14 13 12 U

Majority of pooli lagt-
deep;r«ry few sKillow.

15 14 13 12 U

Some new inceaxe in
b AT fonuton, mordy
fact grav«l. jaod orfme
ter.JTRgst;
-5-30%(3D-a3% for low-
gradient) of the b otoja
af£ected;> light
d epcrsitbn in poob .

15 14 13 12 U

V7»terfin$ >75%of tht
iv-iilab le ciunnel; or
<25% of channel
substrate u exposed.

20 19 18 17 (16)| 15 11 13 12 11

Marend

10-3QV; reoc of stable
kibitit; kabitat
ivaiLib i]rtjr less than
dejujble; substraa
fieq-uently d^turo ed or
rexrowL

10 9 C 8) 7 6

All rand or clay or 3ind
botie=; little cr so root
znit; no lubrnersed
vcestatusn.

10 9 8 (T^) 6

SHaflow poob rauck
j.u_ie piav^lent than deep
pools.

10 9 8 7 6

Moderate depositioa of
new gravel, sand or fine
ledimen: on oid and new
bars; 30-33% (50-80%
for low-gradierx) of the
bottom afzected;
sediment deposits at
obrtrocticns,
coiutactianj, *v4 bends;
moaeiil* deposition of
pools prevaleit.

aO» 9 8 7 6

Water fffls 25-75% of the
available channel, and/or
rifHe Jiistcates are
mostly exposed.

10 9 8 7 6

Poor

Less than 10% stable
kabitat; lade cf >jb itat is
ob vicus; jub rtrate
unstable or lacking.

5 4 3 2 1 0

Sard-pan clay or
>edrock;3O sotrnator
vegetation.

5 4 3 2 1 0

Majoriryof pools sxriill-
shallow or pools absent.

5 4 3 2 1 0

Heavy deposit; offjna
material, ac=eased b ar
deve!opinerx;rRQK *^*j"
50%C80%-brlow-
gradient) cf thebotbrr.
cKan^jn; oeqaently;
pools almost absent due
to sabttanoal sediment
deposition.

^5)4 3 2 1 0

Very little water in
channel and mostly
pKsentas rajidirt?
•pools.

5 4 3 2 1 0
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S. Oiaruwl

SCORE

7. Channel

SCORE

Otcore eacKbanJO

SCORT (L3)

SCOR£ fitB)

eachbank)

Note: determine
left cc right side by

\ " ) J

\ s

SCORS^^CI.3)

SCORE (RB)

•\
10. R^parJaorx =
VC^RftuVG ,£j&V& *
W5dtK(sco3e each ''
xankxBps^nZDne) '•

ITOR^/_CI-B) ^

CORE (RB) P

Optimal

rv»rp,!i=afemor
dredge; absent or
rrdrural; stream with
ruurm'i pattern.

20 19 18 17 (16

Thebesds in the stream
increase the stream
]ength3 to 4 times
longer than if itwas in a
snaigA use. (flote -
chaxaei braiding is
considexd rozrnai in
coastal plarea and other
low-lyi=g a»a» . This
pasaaeierif not easily
rated =r. these areas.

20 19 18 17 16

Banks stable j evidence
of erosion or o ank faunre
absent c» **' Lum!- lit*l^
potential Srratcre
pzxiier=f. <5% cs"barti
afscted.

LeflSank ^L_?X

fbsht3ank 10 TV

Mo» than SD% of the
sratri arx surfaces and

covered by native

trees, 'J=flentory SBTuas,
ornorwootty
macsphyas ; ve»etatve
iisroptisa thrjugii
;.'-•• '"; crroowing
mirsraal or rot evident;
limort all plants allowed
b grow ratanlly.

-eABant 10

light 3 ank 10

Rldth of riparian mre '
•18 rreteu; human
iCtrriiies Ci*-, parking <
ob, roadbeds, clear-cuts, :
awns, orcrops) haw not
tnpacxd mfi*

^ftBarx 10 9

-isht3.uk 10 9

CondiboA rjia^iu y |

St&ootiimal

Some channelization
pies eri, usually in areas
ofb ridge abutments;
e via tree of past
ehaicTi'rrat'ntt, i_e.,
dredging, (greater than
past 20 yr) maybe
j as eri, out ascent
charmeczation is not
pasers.

1̂5 14 13 12 Ml

Thebends in the stream
increase the stream
Iength2 to 3 tines
JOEger than if itwas in a

15 14 13 12 11

Moderately stable;
mfjeGuen^ small anas of
erosionrsostly healed
over. 5-20% of bank in
reach has areas of
erosion.

8 7 5

8 7 6 -

70-90% cfrh.
stxarnbank surfaces
covered by native
vegetation, but one class
of plarrs is notwell-

evideribut rot aixecteng
fall plant growth

extent; more than one-
half of the potential plant
rtobbl* height

8 (t 6

3 7 6

?7idth of riparian sore
. 2- 1 8 me ten; human
kctivities have impacted
=>ne onlyminimally.

8 7 Q/

Mandxial

OtAnnff lizABon may b*
extensive; embankments
or shoring structures

and 40 to 80% of stream
reachchanreliaed and
disrupted.

10 9 8 7 6

Thebecds in the stream
increase the stream
Iertgth2 tol tana
briber than if itwas ra a

1 0 9 8 7 6

Moderately -unstable; 30-
60% ofbanJc inreach.ha«
areas of erosion; m$h

£2oods.

5 4 3

5 4 3

50-70% of the
sbeambartic surfaces
covered by vegeUtica;
dismpcpn obvious ;
patches- cTbaa soil or
cJosely cropped

than one-half of the
potential r'JTlt stubble
height remaining.

5 (j£) 3

5 QVJ 3

Width of riparian 3Dre 6-
12meterx; hoxrun
activities rave isipacted
zone a great deaL

5 4 3

5 4 3

PS»r

Banks shored with
gabion_er ceysert; over
80% of the stream reach
chanr^lized and
disrirpttd. uts^eam
habitat greatly altered oz
rerroved erArtiy.

5 4 3 2 1 0

distance.

5^)4 3 2 1 0

U&s*^Aie; *™aT*y exodec
areas; "sat' assas
Gecruent aloc^ rcratght
sec==is and bends ;
obvicus bank slscgicsg;
60-100% ofaazk has
crosional s caas .

2 1 0
2 1 0

Less than 33V. of tre

covered by vej-tacra;
diiraptia of streuroanic

vegetation has been
rerroved to
5 ctr_i:cat3 or less r£
average f tub ale he^gltt.

2 1 0

2 1 0

Width of riparian =cre
<6 rselers: lirtJe or ro
c?a=an vegiaricri due
to human activities.

2 1 0

2 1 0

J

Total Score
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STREAM HAME f kt((( fS P$*J

STATTOM* SP&^ RfVElJilLE

LAT LONG

STORET*

LOCATION Lnaf>oi*Kv
STREAM CLASS

RIVER BASIN

4SEJTCY

INVESTIGATORS - - -

FORM COMPIZTED BY po DATE
TlM£ AW PM

REASON FOR SURVEY

Habitat

Poor

LEp&unal
StJ»*r»W
Avwkbk Cover

substrate favorable for

*nd &1» cover; mix of
nu£S, nxbiou^ed logs,

or odier jtable habitat
uid at rtie* to aJBevr fiiU

potertiil; adequate
habitat fcr muntauiice

10-30%-nox of stable
habitat; habitat
availabilitrleis than
desirable; substrate
faquestjy distanced or

Les»thaa.lO%stabl*
habitat; lack of habitat is
obvious; substrate
unstable car laclonc.

(Le, logs/snac* that are.
nd new fall and not

not yet pspared for
•cJQTiiTatioa (nay ale at

" ofseale).

14 IS 12 11 10 9 - 5 4 3 2 1 0

1 SCORE

AEnsid or clay or sand

>>« dotoauid; some not mat; no submeajed
vc^c tattoo.

iBa sot mat OT
vege

20 19 18 17 16 (15^14 13 12 11 10 8 5 4 3 2 1 0

SCORE

mull-
L«ep poob
20 19 18 17 16

itfijontyof poob lasse-
decp;very few shallow.

Shallow poob natch
mar* pavalent fiiandeep
pools.

Uajoeitjrof pools nnall-
xhaDow orpools absent.

15 14 13 12 11 10 9 8 5 4 3 2 1 0

SCORE

Jttk or ID enlugemert
of ixluub or point bin
«nd less thm3% <20%

of the bottom elected by
ediznent depositioa.

20 18 17 16

Some new ina**»e in.
barfbanation, mordy
fkim gnveUsazid or fine
jedimtrrt;
5-30%(2B-33% for bw-
eradieat) of thr bottom

depofibonin poob.

Moderate deporitionof
new grav»l,saBdorfin*
sediment on old and new
bars; SO-SK* (50-80%
"or low-fradierd) of the

bottom affisded;
sediment deposits at
obftmctiom,
constrictions, and bends ;
moderate deposition of

revalent

Seavy deposits of fine
nttfrrial, inocased bar
development ;moie than.
50%(80%ibrlow-
^adient) of thebottont
changjnc fretpienfly;
?oob almost absent due
o substantial sediment
deposition.

IS 14 13 12 l( 8 5 4 3 2 1 0

SCORE

Waterwaches base of
>th lower banks, and
innnal amount of

channel substrate is
exposed.

W»terf5U» >75%of the
avaOable chumel;or
<25% of channel
jubrtrite is exposed.

^^Wfierfai, 25-75% of the
available rTurt*0 ,̂ and/or
nfBe substrates ate
mostly exposed.

Very little water in
channel and mostly
nesent as standing
pools.

20 19 17 16 15 14 13 12 11 10 9 8 5 4 3 2 1 0
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*&>
Habitat T7

SCORE

Optimal

dredging ablest or
mjninul; streamwith
normal pattern.

7.

30 19 18 17 16

increase the stream
Iength3to4fcmes
longer than if it was mi
rtzught line. (Note-

J9
co*rt»l plains ifQ pmcr

SCORE

piaineter is not eviV
rated in these *n*s.

20 19 18 I? 16

absent asrmnrirail; liitk

Ipiobkm*.
lafscted.

SCORE (LB)

SCORE (RB)

Pr0BBrtioat(scoce
eachbank)

Note: determine
left or right side by
filing downstream.

SCORE (LB)

SCORE (RB)

LeABuik 10 9
10 9

ftaeambank surfaces and
jmoediate nt"*"**1

covered by native

tre«, undenioiy jtujuks,

disruption thwug

10. Ejp&rian
Vegetative Zone
Wiith(scoie each
bank nparianzoae)

SCORE (LB)

SCORE (RB)

I mimrail or rot evident;
I almost all plants allowed
f to grow naturally^^

Left Bank

Right Bank m
Width of riparian a
> 18 metes; human
activities (it., paiki
lota, roadbeds, clear-cuts,
lawits, or crops) ha.ve not
impacted zone.

10 9

Right Bank 10 9

jautxt, osoally in area*
abutment:;

!-«->
C8»4t»r%9

past 20 yr) maybe
' jecent

chinnehzitian » not
patent.

15 14 13 12771

fjiebenif in tl» stream
aexcasc

longer than if it was in a.
stmgnt im£.

JS 14 13 12 11

xcaeklus atcas of
czMJoa.

70-90% of the
stsambanlc surfaces
cowred by native
vegetation, but one class
of plants is not well-
represented; disruption
rjdent but not aSctuig
all plant growth
loteatiil to any great
rtttttmore than one-

half of fie potential plant
stcbbk height
remaining.

8

8

Tidtkof riparian zone
2-18 meters; human

activities have impacted
•n» onlyminimally.

Channelization may be
extensive; enbankmenb
or shozmg sboctmes

40 to 80% <£ stream
itfeliaed and

disrupted.

10 9 8 7 6

"fhebejui* in the sbeam.
inctease fhestxeam
lengtK2 to I time*
longer than if izwas in a.
sUaight line.

10 9 8 7 6

50-70% of the
ambank suzfaces

oventd by vegetatiaa;
uiuptian obvious ;
tatehes cfba» soil or

closely oopped
vegetation common; leij
than one-half of the
totentul plant stubble
(eight nmaining.

. 5

2 me ten • human
activities lave impacted
zone a great deal.

Poor
Banks shoad with
gabion at eemeirf;over
80% of the st»ant«*eh

dympted. Inrtreara
habitat gteidy altered or
nuroved entire .̂

5 4 3 2 1 Q

Ounnel straî it;
waterway has been
channelized fcr * long
distance.

2 1 0

;m»n7 eroded
*

obvious bank slonghing;
60-100%ofbank has
eiDsioaalscazs.

1

Less than 33% of the
staambank suzfaces
covered by vegeUbon;

vegetation is very high;
vegetationhas been

wed to
luteters orless in

aveage stubble height

1

Width of ripanan zone
6 meters: little or m

np4nan vegetatioa due
human activities.

B
Total Score



DRAFT REVISION—October 30, 1996

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME ffc,tlj> find--

STATION * 4p - & RIVERMILE

LAT LONG

STORET*

LOCATION #*u ,-L. J

STREAM CUSS

RIVER BASIN

AGENCY

INVESTTOATORS

FORM COMPLETED BY DATE REASON FOR SURVEY
AM PM

Habitat
Parameter

1. Cpibuul
Substrate/
Available Cover

SCORE

IPool Substrate
CharacterizatioB

SCORE

3. foot
Variability

SCORE

4. Channel
Alteration

•

SCORE

i. Sediment
)eposition

SCORE

Category
Optimal

Greater than 50% of
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,'
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e., logs/snags
that are no; new fall and
net transient).
20 19 U(fi7jl6

Mixture of substrate
materials, with gravel and
fiiro sand prevalent; root
mats and submerged
vegetation common.
20 19 IS dOlfi

•vcn mix of large-
shallow, large-deep,
small-shallow, small-deep
pools present
20 19 IS 17 1$

Channelization or
dredging absent or
minimal; stream with
normal pattern.

20 19 IS 17 16

.ittle or no enlargement of
stands or point ban and
essthanS%<20*/.for
ow-gradient streams} of

the bottom affected by
ediment deposition.

20 19 IS 17 16

Suboptinjal

30-50% mix of s|ble
habitat; well-suit,* for full
colonization potditial;
adequate habitat for
maintenance of
populations; presence of
additional substrate in the
form of ncwfall. (jut not
yet prepared for
colonization (may rate at
high end of scale}
IS 14 13 12 11

Mixture of soft sand, mud,
or clay; mud may be
dominant; some root mats
and submerged vegetation
present-

lS 14 13 12 II

Majority of pools large-
deep; very few shallow.

IS U 13 12 11

Some channelizaticn
present, usually in areas of
bridge abutments;
evidence of past
'uuuielizatton. i.e..

dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

IS 14 13 12 I!

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment;
5-30% (20-50% for low-
gradient) of the bottom
affected: slight deposition
in pools.

15 H 13 12(7^)

Marginal

10-30% mix of stable
habitat; habitat availability
less than desirable;
substrate frequently
disturbed or removed.

10 9 S 7 6

AlLmud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

10 9 8 7 6

Shallow pools much more
prevalent than deep pools.

ftOji 9 * 7 6

Channelization may be
extensive; embankments
or shoring structures
present on both banks; and
40 lo 80% of stream reach
channelized and disrupted.

10 9 S 7 6

Moderate deposition of ~
new gravel, sand or fine
sediment on old and new
ban; 30-50% (50-80% for
ow-gradient) of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.
10 9 S 7 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

S 4 3 2 1 0

Hard-pan clay or bedrock
no root mat or vegetation.

S * 3 2 1 0

Majority of pools small-
shallow or pools absent

S 4 3 2 t 0

Banks snored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted.
Instream habitat greatly

altered or removed
entirely.

S 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently; pools
almost absent due to
substantial sediment
deposition.

5 4 3 2 1 0

Appendix .4-1 Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2
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Habitat
Parameter

6. Channel
Sinuosity

SCORE

7. Channel Flow
Sums

SCORE

8. Bank
Vegetative
Protection (score
each bank)

Note: determine
left or right side by
being
downstream.

SCOR£ (LB)
SCORE (RB)

9. Bank Stability
[score each bank)

SCORE (LB)
SCORE (RB)

10. Riparian
Vegetative ZOM
Width (score each
bank riparian zone)

SCORE (LB)
SCORE (RB)

Category

Optimal

The bends in the stream
increase the stream length
3 to 4 times longer than if
it was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 U 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 18 17 16

More than 90% of the
stzeambank surfaces
covered by native
vegetation, including
trees, understory shrubs,
or noirwoody
macrophytes; vegetative
disruption through {razing
or mowing minimal or not
evident; almost all plants
allowed to grow naturally.
Left Bank 10 9
RigbtBaak 10 9

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
NMcntial fix future
noblems. <5%ofbank

affected.

Left Bank 10 9
Right Bank 10 9

Width of riparian zone
> IS meters; human
activities (i.e.. parking
ois, roadbeds, dear-cuts,
awns, or crops) have not
mpactedzone. ^

Left Bank (\j$ 9
Right Bank ("> y 9

Suboptimal

The bends in the stream
increase the stream length
2 to 3 limes longer than if
it was in a straight line

15 U O 12 11

Water fills >75% of the
available channel: or
<25% of channel substrate
is exposed.

15 ((if) 13 12 11

70*90% of the sttcambank
surfaces covered by native
vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
iill plant growth potential

to any great extent; more
than one-half of the
potential plant stubble
•eight remaining.

(*$> 7 6
a 7 6

Moderately stable;
infrequent, small areas of
erosion Mostly healed
over. 5-30% of bank in
reach has areas of erosion.

(T) 7 6
S 7 6

Width of ripariai zone 12-
S meters; hunun

activities have inpacted
zone only mininalty.

8 7 6
« 7 6

Marginal

The bends in the stream
increase the stream length
2 to I times longer than if
it was in a straight line

1 0 9 8 7 6

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

1 0 9 8 7 6

50-70% of the streambank
surfaces covered fay
vegetation: disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
tian one-half of the
KXenlial plant stubble
(eight remaining.

5 4 3
5 4 3

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

oods.

5 4 3

5 4 3

ridth of riparian zone 6-
2 meters; human

activities have impacted
zone a great deal.

5 4 3
5 4 3

Poor

Channel straight,
waterway has been
channelized for a long
distance.

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

5 4 3 2 1 0

Less than 5014 of the
streambank surfaces
covered by vegetation;
disruption of sttcambank
vegetation is very high;
vegetation has been
removed tt

centimeters or less in
verage stubble height

2 1 0
2 1 0

Unstable; many eroded
rcas; raw" arff*$ finccjuent

along straight sections and
bends; obvious bank

oughing; 60-100% of
lank has croskmal scars.

2 1 0
2 1 0

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

2 1 0
2 1 0

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET—IQVV GRADIENT STREAMS (BACK)

Appendix .4-1 Habitat Assessment and Physictrhemical Characiert:atton Field Data Sheets - Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME

STATION # $D •

LAT

^0 -C.1^ Ht~'n ^-oiK.
0 f RIVERMILE

LONG

STORET*

LOCATION £N». -_

STRE.AM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE REASON FOR SURVEY
6-J7-99 AM (PM''••" *^s

Hibitat
Parameter

1. Epifauoal
Substrate/
Available Cover

•39* ,t
SCORE X/^

IPool Substrate
Characterization

***
SCORE >Sk

^UJ.POOI ^
Variability r

-^>
SCORE ^Sk

4. Channel
Alteration

•

SCORE ) 1

5. Sediment
Deposition

$W
*t

\%
SCORE /X

Category
Optimal

Greater than 50% or
substrate favorable for
epifaunal colonization and
fish cover; mix of snags,
submerged togs, undercut
banks, cobble or other
stable habitat and at stage
to allow full colonization
potential (i.e.. logs/snags
that are not new fail and
not transient).
20 19 IS 17 QRT)

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.
20 19 18 17 16

Even mix of large-
shallow, large-deep,
small-shallow, small-deep
pools present.
20 19 18 17 16

Channelization or
dredging absent or
minimal; stream with
normal pattern.

20 Q?) 1* 17 16

.ittle or no enlargement of
stands or point ban and
ess than 5% <20% for
ow-gradient streams) of

the bottom affected by
ediment deposition.

20 19 18 17 16

Suboptimal

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in die
form of ncwfall. but not
yet prepared for
colonization (may rate at
high end of scale).

15 14 fit) 12 11

Mixture of soft sand. mud.
or clay; mud may be
dominant; some root mats
and submerged vegetation
present.

IS <J4) IS (lit \\

Majority of pools large-
deep; very few shallow.

15 14 13 12 II

Some channel izark n
present, usually in areas of
bridge abutments;
evidence of past
'lanndization. i.e.,

dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

15 14 13 12 It

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment;
5-30% (20-50% for low-
gradient) of the bottom
affected; slight deposition
in pools.

15 14 13 12 11

Marginal

10-30% mix of stable
habitat; habitat availability
less than desirable;
substrate frequently
disturbed or removed.

10 9 8 7 6

AJLmud or clay or sand
ftooom; little or no root
mat; no submerged
vegetation. .

1O 9 8 7 6

Shallow pools much more
irevalcnt than deep pools.

10 c»3 * 7 r«j
Channelization may be
extensive; embankments
or shoring structures
present on bom banks; and
40 to 80% of stream reach
channelized and disrupted.

10 9 8 7 6

Moderate deposition of *
new gravel, sand or fine
sediment on old and new
ban: 30-50% (50-80% for
ow-gradient) of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends:
moderate deposition of
pools prevalent.
10 9 (8> 7 6

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

5 4 3 2 1 0

Hard-pan clay or bedrock;
no root mat or vegetation.

S 4 3 2 1 0

Majority of pools small-
shallow or pools absent.

5 4 3 2 1 0

tanks snored with gabion
or cement; over 80% of
the stream reach
channelized and disrupted.
Instreant habitat greatly

altered or removed
entirely.

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50% (80% for low-
gradient) of the bottom
changing frequently; pools
almost absent due to
substantial sediment
deposition.

5 4 3 2 1 0

Appendix .4-1 Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2
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Habitat
Parameter

6. Channel
Sinuosity

saf/
;v

SCORE^V-

7. Chaond Flow
Status

SCORE / V

8-Bimk
Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing
downstream, c

JW 5^ ! 1
SCORE 'IHfrt.B)

SCORE JCfcfl)

9. Bank Stability
(score each bank)

;*
SCORE « <LB)
SCORE JL'("RB)

Itt. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

to
SCORE S£(LB)
SCORE jO (RB)

Category

Optimal

The bends in the stream
increase Ihe stream length
3 to 4 limes longer than if
it was in a straight line
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches base of
X5th lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 IX 17 16

More than 90% of the
streambank surfaces
covered by native
vegetation, including
trees, undcrstory shrubs,
ornonwoody
macrophytes; vegetative
isruption through grazing

or mowing minimal or not
vident almost all plants

allowed to grow naturally.
Left Bank 10 <S)
Right Bank 10 ($>

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential fix future
HObfems. <5%ofbank

affected.
Left Bank 10 &
Right Baak 10 @>

Width of riparian zone
II meters; human

activities (i.e.. parking
ots, roadbeds, dear-cuts,
awns, or crops) have not
impacted zone.
Left Bank 10 9
Right Bank (W) 9

Suboptimal

The bends in the stream
increase the stream length
2 to 3 times longer than if
it was in a straight line

15 14 13 fj2) 11

Water nib >7S% of the
available channel: or
<25% of channel substrate
is exposed

IS fi$) 13 12 11

70-90% of the streambank
surfaces covered by native
vegetation, but one class
of plants is not well-

evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
lotcntial plant stubble
wight remaining.

S 7 6
« 7 6

Moderately stable;
infrequent, small areas of
erosion mostly healed

ver. 5-30% of bank in
reach has areas of erosion.

8 7 6

8 7 6

Width of riparian zone 12-
18 meters; human
activities have impacted
zone only minimally

(5> 7 6
8 7 6

Marginal

The bends in the stream
increase the stream length
2 to 1 limes longer than if
it was in a straight line

1 0 9 8 7 6

Water fills 25-75V. of the
available channel, and/or
riffle substrates are mostly
exposed.

1 0 9 8 7 6

50-70% of the streambank
surfaces covered by
vegetation: disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less

Han one-half of the
Mlential plant stubble
Might remaining.

5 4 3
5 4 3

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during

oods.

5 4 3
5 4 3

fid* of riparian zone 6-
2 meters; human

activities have impacted
one a great deal.

5 4 3
5 4 3

Poor

Channel straight,
waterway has been
channelized for a long
distance

5 4 3 2 1 0

Very little water in
channel and mostly
iresent as standing pools.

5 4 3 2 1 0

Less than 50% of the
streambank surfaces
covered by vegetation;
tsnjption of streambank

vegetation is very high:
vegetation has been
removed 10

centimeters or less in
verage stubble height

2 1 0

2 1 0

Unstable; many eroded
areas; "raw* areas frequent

ong straight sections and
bends; obvious bank
toughing, 60-100% of
ank has craskmal scars.

2 1 0
2 1 0

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

2 1 0
2 1 0

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)
t t '

STREAM NAME j-|aj|$ >"y '„ t |/- '

STATION * S 0 * 7 Rl VERMILE

LAT LONG

STORET*

LOCATION ^ !

STREAM CLASS

WVER BASIN

AGENCY

INVESTIGATORS

FORMCOMPLETED BY DATE _ \l'^ =-^
k Ml AM (PM)

\^

REASON FOR SURVEY^x/rs
Habitat

Parameter

I. Epifaonml
Substrate/
Available Cover

IU
SCORE

tPool Substrate
Characterization

5Lx
SCORE ^

J.Poo)
Variability f

SCORE y>

4. Channel
Alteration

^SCORE

5. Sediment
Deposition

°\{

SCORE

Category

Optimal

Greater than 50% of
substrate favorable for
cpifaunai colonization and
fish coven mix of snags,
submerged logs, undercut
banks, cobble or other
stable habitat and at stage
to allow Cull colonization
potential (i.e.. logs/snags
that are not new fall and
not transient).
20 19 IS 17 16

Mixture of substrate
materials, with gravel and
firm sand prevalent; root
mats and submerged
vegetation common.
20 19 I* 17 (6

Even mix of large-
shallow, large-deep,
small-shallow, small-deep
pools present.

20 19 I* 17 16

Channelization or
Iredging absent or

minimal; stream with
normal pattern.

20 19 IS (l7/ 16

.title or no enlargement of
stands or point bars and
ess than S%<20% for
ow-gradient streams) of
the bottom affected by
ediment deposition.

20 19 18 17 16

Sttboptiual

30-50% mix of stable
habitat; well-suited for full
colonization potential;
adequate habitat for
maintenance of
populations; presence of
additional substrate in die
form of aewfalU but not
yet prepared for
colonization (may rate at
high end of scale)̂

15 14 I3( l2) l i

Mixture of soft sand, mud,
or clay; mud may be
dominant; some root mats
and submerged vegetation
Yrcsent.
15 14 13 12 II

Majority of pools large-
deep; very few shallow.

15 14 13 12 11

Some cnanneliTatitn
present, usually in areas of
bridge abutments;
evidence of past
'lannelization, i.e.,

dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

15 14 13 12 1!

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment;
5-30% (20-50% for low-
gradient) of die bottom
affected; slight deposition
in pools.

15 14 13 12 I t

Marginal

10-30% mix of stable
habitat; habitat availability
less than desirable;
substrate frequently
disturbed or removed.

10 9 8 7 6

AIL mud or clay or sand
bottom; little or no root
mat; no submerged
vegetation.

10 9 8 7^6)

Shallow pools much more
prevalent than deep pools.

1 0 9 8 7 6

Channelization may be
extensive; embankments
or shoring structures
present on both banks; and
40 to 80% of stream reach
channelized and disrupted.

10 9 » 7 6

Moderate deposition of *
new gravel, sand or fine
sediment on old and new
ban: 30-50% (50-&0% for
ow-gradicnt) of the
bottom affected; sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent. _^
10 9 8 7 (6 ',

Poor

Less than 10% stable
habitat; lack of habitat is
obvious; substrate
unstable or lacking.

5 4 3 2 1 0

Hard-pan day or bedrow^
no root mat or vegetation.

5 4 3 2 1 0

Majority of pools small-
shallow or pools absent.

_r\
5 4 3 t)t 0

Banks snored with gabion
or cement; over 80% of
he stream reach
channelized and disrupted.
Instream habitat greatly
altered or removed
entirely.

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development more than
50% (80% for tow-
gradient) of the bottom
changing frequently; pools
almost absent due to
substantial sediment
deposition.

5 4 3 2 1 0

Appendix 4-1 Habitat Assessment and Physicochemtcal Charactercatton Field Data Sheers - Form 2
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Habiui
Parameter

6. Channel
Sinuosity

tf

SCORE

7. Channel Flow
Statin ,

'1SCORE '

8. Bank
Vegetative
Protection (score
each bank)

Note: determine
left or right side by
facing
downstream.

SCORE LL<LB)
SCORE 5- (RB)

9. Bank Stability
(score each bank)

SCORE [C (LB)

SCORE JJI(RB)

10. Riparian
Vegetative Zone
Width (score each
bank riparian zone)

(n
SCORE ' (LB)
SCORE W_(RB)

Category

Optimal

The bends in the stream
increase (he stream length
3 to 4 limes longer than if
it was in a straight line
(Note - channel braiding is
considered normal in
coastal plains and other
tow-lying areas. This
parameter is not easily
rated in these areas.

20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 (IS 17 16

More than 90V. of the
streambank surfaces
covered by native
vegetation, including
trees, understory shrubs,
or non woody
macrophytes; vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants
allowed to grow naturally.
Left Bank 10 (S

Right Bank 10 \9~

lanks stable; evidence of
erosion or bank failure
absent or minimal; little
KMcmial for future
problems. <S%ofbank
affected. _
Left Bank {W 9

Right Bank AoS 9

Width of riparian Z(W
>IS meters; human
activities Ore.; parking
ots. roadbeds, clear-cues,
awns, or crops) have not
mpacted zone.

Left Bank ( \oJ 9

Right Bank /lo) 9

Suboptirnal

The bends in the stream
increase the stream length
2 to 3 times longer than if
it was in a straight line.

/**\
15 (14 >3 12 11

Water fills >7S% of the
available channel: or
<25% of channel substrate
is exposed.

15 14 13 12 11

70-90* of (he streambank

vegetation, but one class
of plants is not well-
represented; disruption
evident but not affecting
full plant growth potential
to any great extent; more
than one-half of the
Mtential plant stubble
wight remaining.

1 7 6

< 7 6

itodemeiy stable:
nfrequcnt, small areas of

erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

8 7 6

8 7 6

Width of riparian zone 12-
18 meters; human
activities have impacted
zone only minimally.

8 7 6
8 7 6

Marginal

The bends in the stream
increase the stream length
2 to 1 limes longer than if
it was in a straight line.

1 0 9 8 7 6

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

10 9 8 7 6

50-70% of the streambank
surfaces covered by
vegetation: disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
totential plant stubble
icight remaining.

5 * 3
5 4 3

Moderately unstable; 30-
60% of bank in reach has
areas of erosion; high
erosion potential during
floods.

5 4 3
5 4 3

Width of riparian zone 6-
2 meters; human

activities have impacted
one a great deal.

5 4 3
5 4 3

Poor

Channel straight:
waterway has been
channelized fora long
distance

5 4 3 2 1 0

Very little water in
channel and mostly
>resent as standing pools.

5 4 3 2 1 0

Less than 50% of the
streambank surfaces
covered by vegetation;
lisruption of streambank

vegetation is very high;
egetation has been
moved to
centimeters or less in

average stubble height

2 1 0
2 I 0

Instable; many eroded
areas; "raw" areas frequent
along straight sections and
tends; obvious bank
oughing, 60-100% of
ank has erosion*! scars.

2 1 0
2 1 0 ,

Width of riparian zone <6
meters: little or no riparian
egetation due to human

activities.

2 1 0
2 1 0

1
lu

It)/ I )
Total Score u) ire/

HABITAT ASSESSMENT FIELD DATA SHEET— LOW GRADIENTTREAMS (BACK)

t
NT^
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HABITAT ASSESSMENT HELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

•1 STREAM NAME ///2/rV? /^Kjt

STATION # <S~- ̂  RIVERMILZ

LAT LOKC

STORZT#

LOCATION

STREAM CLASS

RIVES BAS IH

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE
TIME *»* I»M

REASON FOR SURVEYr •».--»*<•

1'̂

•5

!
T
J
S
•1

-a
-S

S«

c£

Habaa

L Epifaunal
SriitraW
AruUak Cover

©
SCORE

Z PvolSubrtrne

Sc4R* /̂

IPoalVmriaiJlay

fJA-J ̂  /I
SCORE

4 Sedbnent

SCORE

5L Qttjrod Plow
TCBfflB

/ ~^J

SCORE

Optimal

Gieateriaaa 50% of
substrate favorable for
epifomal cokruzation
and fbo cover; =nx of
snags, submerged logs,
undercut b anJcs. cobble
or other stable habitat
and at stage o a2aw full
cjlomrat-m poznnal
(i_e, logs/snags that are
sdaew fall and sot

20 19 13 17 16

Mcctioe of sub state
materials, with, gravel
and fhmsand prevalent;^
root ""** and submersed

20 19 18 17 16

Evenmoc of laj^t-
shaQaw, laî e-deep.
SRiaQ-ioaHow, rmall-
deep pools prejeitt

20 19 18 17 16

Little or ro enlargement
of is lands or point bars
and less than5% <20%
for low-gradiers staearrj)
of the bottom affected by
sedcneitt deponoon.

20 19 18 17 16

Waterreachesbase of
icthlowerbanks, and
minimal amount of
funnel sub strate is
Deposed.
20 19 18f 17 \ 16 ^

Coj&So

S^optbW

30-50% csx of stable
iiabiiaJ; well-suited fir

poteraal, adcquaK
nabitat far namsnance
of populations; psweice

the fdzmof newfall, bat
not yet prepared for
coioixabca (may- ate at
fc^h end of scale).

15 14 13 12 11

Micros of soft sand,

be dossnant; some mot
mats and sob nerved

15 14 13 12 11

Majoroy of pools lar^-
deep;rEry few shallow.

15 14 13 12 11

Some new incease in
b ar focnaban, mostly
fata gravel, s and or fine
sedznent;
5-30% (20-30% for low-
gradient) of the bottom
afScted; slight
deposiQonin pools.

15 14 13 12 11

Water fills >75%of the
Available channel; or
<25% of channel
nib smte is exposed.

^5 jli 13 12 11

nCatac»rr

Marginal

10-30% RIJC of stable
habitat; habitat
Availability less &an
desirable; substraa
frequently duturi ed or

10 9 3 7 6

All and or clay or sand
>ottoca; Efi!e cz no root
nut; no subme^ed

^ •
10 9 8 7 £5)

Shallow pools nuci.
cme psvalent than deep
pools.

10 9 8 7 6

Moderate deposition of
new gravel, sand orfizte
sediment en old and new
bars;30-33%(50-80%
fc low-gradien) of the
bottam afiecied;
sednneitt deposits at - -\
obstrocticns, v F

moderate depositioa of
pools prevalert.

10 9 8 7 6

WaterfHb 25-75% of the
available channel, and/or
niBe substrates ire
mostly exposed.

10 9 8 t^>6

Poor

Less than 10% stable
habitat; lack cf lab itat is
OQVICUJ; suosrrate
unstable a: lacking.

5(7^3 2 1 0

Hani-pan, clay or
bedrock; no sot mat or
vegetation.

5 4 3 2 1 0

Majority of pools small-
shallow or pools absent.

5 4 3 2 1 0

Heavy deposit; of use
material, increased bar
deve!opmen;moie dun
50%(80%»rbw-
eradient) of thebottoir.
changing frequently;
pools almost ab sent due
to substantial sediment
deposition.

5^)4 3 2 1 0

Very Irftie water m
channel and mostly
pasent as siandm^
pools

5 4 3 2 1 0
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STREAM NAME H-^/f^ f/*J

STATION f&bffc? RIVERMILE

LAT LONG

STORET*

INVESTIGATORS

FORM COMPLETED BY ^.^

LOCATION UfihuiH

STREAM CLASS f^Vt^

RIVER BASIN

AGENCY

DATE REASON FOR SURVEY
TIME ** ?n

P
*i

ro
e*

tt
*t

ob
ec

ni
hM

to
df

ai
*a

nf
>

>
ui

C
rM

ch
 

|

Habitat
P&XWUfeX

LEpiGnmal
SU»tra*e/
Available Covtr

SCORE

«* Pool. Suonnotc

SCORE

1 Pool VariaiDirr

|J\*SCORE » X

4 Sediment
Depodtion

SCORE

5. CharralFiow
ytaXUK

SCORE

Condition Carfccorr

Optimal

Greater than 50% of
substrate favorable for
epifaimal colonization
and fish cover; mix of
snags, submerged logs,
undercut b ante, cobble
or other stable hab itat
and at stage to allow fufl
colonization potential
(i_e, logs/snags that are
not new fall and not
transient).

20 19 18 17 16

Mixtuie of sub state
materials, with gravel
and firm sand prevalent;
root nub and submerged
vegetation common.
20 19 18 17 16

Even BUZ of large-
shaBow, lasge-deep.
smaD-saaHow, smaU-
deeppoob present

20 19 18 17 16

-ittle or ID enlargement
of is lands or point bars
and less than5% <20%
or low-gradient steams)

of the bottom affected by
ediment deposition,

4

20 19 18 17 16

Water reackes base of
othlowerbanks, and

minimal amount of
channel substrate is
exposed.

20 p) 18 17 16

Sifcoptmwl

30-50% nic of stable
habitat; well-suited for

potential; adequate
habitat for maintenance
of populations; psserce
of additional sub state in
the fcrmof newfaH, but
not yet pxpared for
colonization (may ate at
high end of scale;.

15 14 13 12 11

Mixtae of soft sand,
mid, or clay, "»^ may
be dommanr; some not
mats and sub merged
vegetation ptesent.

15 14 13 12 11

Majorityof pools large-
deep ;vezy few shallow.

15 14 13 12 11

Some new increase in
i ar fonnation, mostly
k>m gravel, s and or fine
sediment;
5-30% (20-50% for low-
jradient) of the bottom
if&cted; slight

deposition in pools.

15 14 13 12 11

W*terfSUs >75%of the
availab le channel; or
<25% of channel
sub strife is exposed.

15 14 13 12 11

Marginal

10- 30% mix of stable
habitat; habitat
availability less thin
desirable; substrate
frequently disturbed or
removed.

10 9 8 7 i(3>

All mnd or clay or sand
bottom; Etue or no root
mat; no submerged
vegetation.

10 9 8 7 fc

Shallow pools rraici.
more psvalent than deep
pools.

10 9 8 7 6

Moderate depositioa of
new gravel, sand or fixe
sediment on old and new
bars; 33-33% (50-80%
for low-gradient) of the
bottom aftected;
sediment deposits at
obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent

10 9 8 7 6

Waterfffls 25-75% of the
available channel, andfer
rifBe substrates are
mostly exposed.

10 9 8 7 5

Poor

Less than 10% stable
habitat; lade of habitat is
obvious; substrate
unstab le cor lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrock; no sot mat or
vegetation,

5 4 3 2 1 0

Majority of pools small-
shallow orpools absent

5 4 3 2 1 0

Seavy deposit of fine
material, ircreased bar
development; moK than
50%(80%fcrbw-
pradient) of the bottom
ckanging frequently;
pools almost absent due
o substantial sediment
deposition.

5 ^4) 3 2 1 0

Very little water in
channel and mostly
>Esertas standing
>ools.

5 4 3 2 1 0
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1

]

be
 e

va
lu

at
ed

 b
ro

ad
er

 th
an

 n
ui

fi
li

nc
 w

*«
h 

I

ParanneKT . .•

&. Channel

SCORE

7. Channel
Smaoajf

SCORE

.
fc Bank StabiEfcr
(pc«e eacHbajihJ

SCORE (LB)

SCORE (RB)

SLV.srt.tive

eachbank)

Note: determine
left or nght side by
f*r-m£ downstream.

SCORE (LB)

SCORE (RB)

10. Riparian.
Vegetative Zone
Width (sco* each
Sunk riparian zone)

SCORE (LB)

SCORE (RB)

'_ .

Optimal
'"''MimliTatorf nr
dredging absent or
minimal; streamwith
normal pattern.

20 19 18 17 16

The bends in the stream
increase the stream
lengthS to 4 times
longer than if it was in a
staight line. (Note -
channel braiding is
considered rental in
coastal plains and other
low-lying ajeas. This
I""*"***" is not easily
rated is these areas.

20 19 18 17 16

Barkj stable- evidence
of erosion or bank fajkjre
ab sent or minimal; little
potential fcr future
problems. <5% ofbank
afiected.

Left Bank 10 9

Right Baric 10 9

Uo» than 90% of the
stjeambank surfaces and
immediate nrari^T* zone
covered by native

trees, understoiy shrubs,
ornoiiiTuuuy
microphytes ; vegetative
disruption through

Tttimnu! or rot evident;
ahoost all plants allowed
to grow naturally.

Left Bank 10

RightBank 10

Width of riparian zone
>18 meten; human
activities (Le, patking
ob, roadb eds , clear-cuts,
awns, or crops) have not
impacted zone.

Left Bank 10 9

RightBank 10 9

*V CdndJtioKCatoeary ^ ^

S*op*»d

piesent, usually in areas
ofb ridge abutments;
evidence of past

dredging, (greater than
past 20 yr) maybe '

channeiizatian is not
present.

15 14 13 12 11

The bends in the stream
increase the stream
length 2 to 3 times
longer than if it was in a
straight Hue.

15 14 13 12 11

Moderately stable;
infrequent, small anas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of
erosion.

8 yp\ 6
8 f ( 7 ) 6 -

70-90% of the
stoeambank jurfaces
covered by rative
vegetation, but one das*
of plants is not well-
represented; disruption
videntbnt rot affecting
all plant growth
iotential to any great
xtent; more th&n oze-
ulf of the potential plant

stdttle height

s m 6
8 7J 6

Vidthof riparian zone
2-1 8 meters; human

activities have impacted
zone only minimally.

8 7 6

8 7 6

Marginal

Channelization may be
extensive; embankments
or shoring stmchre*
piesi-nt on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

1

Poop
Banks shoied with
gabion or cement; over
80% of the stream reach
channelized and
disrupted. Instream
habitat greatly altered or
removed entireKr.

-10 9 8 7 6 jjfS * 4 3 2 1 0

The bends in the stream
increase the stream
length 2 to 1 time*
longer than if it was in a
straight line.

10 9 8 7 6

Moderately unstable; 30-
60%oFbank mreachhas
areas of erosion; high

floods. "̂

5 4 3
5 4 3

50-70% of the
beamb'ank surfaces

covemdtby vegetation;
.iiruptkm obvious ;
tatches ofbue soil or

closely cropped
vegetation commonness
kan one-half of the
>otential plant stubb le
teight remaining.

5 4 3
5 4 3

Vidthof riparian rone 6-
2 meters • human

activities have impacted
zone a great deal.

5 4 3

5 4 3

Channel straight;
waterway has been
channelized, for a long
distance.

5 4 3 2/y 0

Unstable; many eroa
areas; "nw " asas
frequent alone straight
sections and bends;
obvious bank skjushms;
60-100% ofbank has
erosioaal scars.

2 1 0
2 1 0

Less than 50% of the
rbtambank surfaces
covered by vegetation;
dismptian of streambank
vegetation is very high;
regetationhas been
reimved to
5 centimeters or less in
average stubble height

2 1 0

2 1 0

Width of riparian zant
<6 me ten: little or no
riparian vegetation due
to human activities.

2 /1\ 0

2 l] 0

Total Score



a7.gif at www.epa.gov Page 1 of 1

HABITAT ASSESSMENT HELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME t+&j4ff $>nd^
STATION » 1 0 f~ 7 RIVERMILE

LAT LONG

STORET*

INVESTIGATORS

FORM COMPLETED BY

QfaA- fkyw^A

LOCATION

STREAM CLASS

RIVER BASIN

AGENCY

DATE (.,/W't/O/fl REASON FOR SURVEY
TIME A M cw

le
nt

o 
be

 c
v*

h n
fe

<
| i

n 
la

n
^l

in
c 

re
ac

h 
1

V

2

pS£L

i. Epi£aunal
Sutmn'
Ar»iifc Cover

SCORE 3

i. Pool Subnxaae

SCORE £.

SCORE

4. Sediment

SCORE JT"

5L. dttjrofil Flow
Sncria

SCORE *^

ConJiiimCatecmr

Optimal

Greater *•**"• 57% of
tub (bate favorable for
eprfumal coicBssahon
and fish cover; — ix of
?nagsT submerged logs,
undercut banjo, cobble
or other stable hab liat
and at stage o aBow full
coloncafccn potential
(i-e, logs/snags that are
sol new fall and sat
traxaierti).

20 19 18 17 16

materials, with gravel
and frmsand prevalent;
root rrvtb and submerged
vegetation cor=roa.

20 19 18 17 16

shallow, Luge-deep.
smaE-shallow, small-
deep Doob present.

20 19 13 17 16

Little or ro enlargement
of is lands or point bars
and less than 5% <20%
fcr low-gradient stxarrj)
of the bottom a£ected by
sedsnent depoiinon.

20 19 18 17 16

Water reaches base of
rathlowerbanks, and
mirornal amount of
channel sub 5trate is
Deposed. ^_^

5*optin»I

30.-50%=x of stable

potf,rrul; adequate,
habitat £>r mamanance
of populations; pseserce
of jddiboral j-ubttaie in
the fcira of newfall, but
not yet picpared for
coiotiatm (may aie at
bash end of scale).

15 14 13 12 11

Mix SUE of soft sand,
mod. cr clay; rend may

matt and rob merged
vegetation pas en .

15 14 13 12 11

Majority of poob lac^-
deep;very few shallow.

15 14 13 12 11

Some new incxase in
bar fozmanon, mostly
fsm grarel. s and or fine
sedinertt;
5-30% 020-50% for low-
gradient) of the bottom

deposrtson m. pools.

IS 14 13 12 LI

WaterSllt >75%of to
ivailable channel; or
«25% of channel
lubstrate is exposed.

20 19 18 17 Q6j\ 15 li 13 12 11

MueiMl
10-30% tax of stable
habitat; habitat
availability less thin
desirab le; subs trae
£«mentiy disturbed or

10 9 3 7 6

All nmd or day or sand
botfrm; Httie cr no root
mat; no submerged
vegetation.

10 9 8 7 6

Shallow pools ranch
mere prevalent than deep
poob.

10 9 8 7 6

Moderate deposition of
new graveLsacd or fins
sediment on old and new
bars; 30-5Q% (50-80%
fcr low-gradien) of the
bottom afacied;
sediment deposits at
obstracticas,
corotnrtons, asd bends;
moderate deposition of
pools prevalent

10 9 (f) 7 6

Waterfffli 25-75% of the
available channel, and/or
nfQe substraies are
mostly exposed.

10 9 8 7 6

Poor

Less than 10% stable*
habitat; lack cf habitat is
obvious; sub scale
unstable or Uckuig.

5 0 3 2 1 0

Hard-pan ciay or
bedrocx;rio sot mat or

(^>4 3 2 1 0

Majority of poob small-
shallow orpoob absent.

5 4 3 2 1 0

Heavy deposit; of£ne
material, inrreased b^r
dev«lopment;moB than
50% (80% fer low-
gradient) cf the bottom
changing Sxqaen,tly,
poob almost absent due
to substantial sediment
deposition.

5 4 3 2 1 0

Very little water in
channel and mostly
pzesent as s~azuuxtg
poob.

5 4 3 2 1 0
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J
J

1-

I
3

I

*

\

c

?

££L

&. Otannel

SCORE ̂

7. Oomnel

7t/^>t^

SCORE ̂

(»ctire each, bonk)

SCORE 7 fL31

SCORE 7fRB)

91 VeeexLtxpe
I*.zme£tiiA (score
eachbanlc)

Note determine
lefl or right side by
&' — ; downsteeam.

SCORE £ CL3)

SCORE £ CRB1

10. Riparian.
/egeDaixv« .Zone
Width (SCOK each
>ank npananzone)

;CORE 3 fLB)

CORE A,(RB)

Oorimal
Channelization or
dredg^g absent cr
mineral, stream v/ith
nczmai pattern.

20 19 18 17 16

Thebends in the stream
increase the steam
Jength3 to 4 time*
longer than:f rtwas m a
stugr£ laue. (Hole -
r'narael braidmg ts
considejed rorraai at
coastal plains and other

rafed =t these areas.

20 19 18 17 16

Banks stable" evidence
of erosianorbanx fauLre

poterrial £ir future

aSected.

UftBask 10 9

R^htBank JO 9

covered by native

trees, XEaenmy shrabi.

nuespianej ; ve^etitve

^r— - '- L~^ ^s mcftving
zusuaal or rot evident;
umost all plants allowed
b grow ratarallr.

Left Bask 10

light Baric 10

iTidth of riparian zone
•18 metes; hurnan
cavities (i<e-» parxsig «
ots, roadb eds, cleaz-cuis, :
xma, or crops) have not
rcpac^d ~^TI*

j^kBani 10 9

jghtBirx 10 9

Condition Catenary

S^>at,tin^

S.ome chaimlisation
pss eri, usually in areas
ofb ridge abutments;
eviderce of past

past 20 yr) maybe
paafTt, ant scent
r WaTrrmry?ra»irHn js not

pas ere.
15 14 13 12 11

Thebends in the stream
increase the stream
ength2 to 3 tunes
anger thanifitvr as ma

15 14 13 12 11

Moderately stable;
mfacjneii, small areas of
erosion =astly healed
over. 5-3G%ofbanxm
reach has areas of

8 (j) 6

8 <& 6 -

70-90% cf the
roeambank surfaces
covered by native-
vggetannn, but one class
of plans is notweil-
represenxed; disnipooa
tndert but rot arzctirtg
fall plant growth
poteirial to any great
fiteni; sure than ore-
half of t>e potential plant

remaining

8 7 C3>

8 7 fc}

TTidtli ftf rrpiri^n I'AXT*
', 2- 1 8 me ten; human
ictinties hive impacted
are onlyminrmally.

8 7 6

8 7 6

Maxexnal

ChanTvlizatlon may b^
extensive; embankments
or shoring structures
pssont on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

\g$} 9 8 7 6

The bends in the stream.
^crease the stream
ength.2 to 1 tunes
onger than if it was si *

10 9 8 7 6

Moderately-unstable; 30-
60%ofbank mreachha*
areas of erosion; high

SooCJ. "̂

5 4 3
5 4 3

50-70% of the
stieambank sicfaces
covered by vegetanca;
disnrpcca obvious ;
paties cfba» soil or
closely cropped
vegetation correnon; less
than One-half of the
potential j«Mf stobb le
height remaining.

5 4 3

5 4 3

Width of riparian zo re 6-
12 meter;- human
activities rare irr-pacted
zone a great deaL

X^ 4 3

sX 4 3

Poor
Banes showed with
gabvsn or cement; over
80% of tht stream reach

disispied. Insireiia
habitat greatly altered or
nuroved ervtreiy.

5 4 3 2 1 0

Charsel striight;
wa2erwayr_as been
cha=nelaet£ fc^ a lang
duurre.

5 4 3 2 I n

Unsable; raazy eradet.
areas; "=w~ asas
fjexraeni alacg straight
sec=s and bends ;
obv^cus bank slcogisr ;̂

erosional scars.

2 1 0
2 1 0

Less than 33% of ti*
jTzarri ank ncrices
cowred by veg-tattsi;
diiroptica. cc streanuank

vegetaconhaj beea
removed to
5 cerr=rets3 or less c:
anage stubble he^ri.

2 1 0

2 1 0

Wiaih of riparian :=ne
<6 meters: title or ro
npanan veg*tari=. due
b human activities.

'"X
f2 } l °

•i/ 1 0

Total Score
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•i!
STHEAMHAME ///IffJ/ A**-

STATION ft Sb & RIVERMILE

LAT LOHG

STORET*

LOCATION

STREAM CLASS

RIVES BASIN

AGENCY

INVESTIGATORS

TORM COMPLETED BY DATE
T1M£ -»M PM

REASON" TOR SURVEY
V

«s
w

ft
5

f

•3

1C

Habitat
Tl , r__ , . - .„«**U <•• IUB VEX

L Bp j£wnal
SubtmiW
Available Cover

(V)
SCORE

X Pool Sub nratg

r ii/s]
&£$KL/

1 PoalVarMhiTrty

A/A
SCORE

4. Sedinwrt
Deposaon

&
SCORE

i CfcnpMLHjmr
SmztB^^ • * \

7/6^ .

Optimal

Greater this 50% of
substrate favorable for
epifannal coicsasatirm
and fish cover; isix of

undeicat banks, cobble
or other stable hab iiat
and at stage to allow full
coloriaticn poaniial
CLe, logs/snags that are
Sat new fall and sat

20 19 18 17 16

Mixtae of sub state
matrruh. with gravel

mat znab and sub merged
vegetation con=r.on.

20 19 18 17 16

Evenmsc oflai^e-
sruHcw, laz^-deeo.

deeppoob pzeseat.

20 19 18 17 16

Little or ao enlargement
of islands or point bars
and less than5% <20%
for low-gradiei: streams)
of the bottom affected by
sediment deposition.

20 19 18 17 16

Water reaches base of
both lower banks, and

zhamel sub strife is
exposed.

20 19 18 17 16

' > ConLnao

30-50% tax of stable
habilat; weQ-suited Sir

potesiaU adequate

of populaoonj; yjtftxcx

not yet piepjnd for
coloria.txzi (may ate at
high end of scale).

15 14 13 12 11

SiizTEe of soft sand,
moi, or clay; aad may

mats and sub merged

15 (14^5 13 12 11

Majox&y of pools laz^-
deep;very few shallow.

15 14 13 12 11

Some new incea*e in
b ar fbmanoB, mostly
£om grawl. s and or fine
sediment;
5-30% (23-3)% for low-
gradient) of the b ottom
afJected; slight
depositionin pools.

15 14 Ql3~)l2 11

Water SIIs >75%of ths
available channel; or
<25V. of channel
substrate is exposed.

[15^14 13 12 11

ft. <"j<ixm.J

M«rsi«a

10-30% nix of stable
habitat; habitat
availability less tkux
desirable; substrate _
faeauenthr distuned or
rejBDved. . \

"l OJ 9 8 7 6

All rand or clay or sand
bottor=; Hrtle cr 30 root
nu.̂  no subsnezged-
iregstatson. J

10 9 8 7 6

Shallow pools much
i.err.e psvaleni titan deep
pools.

10 9 8 7 6

Moderate deposition of
new grave], sand or fine
sediment on old and new
bars; 33-50% (5C-80*/.
for low-gradient) of the
bottom aflecfed; .
sediment deposits at
obstructions,

moderate depositicn of
pools prevalent.

10 9 8 7 6

Water fife 25-75% of the
available dunzwl, 4ztd/or
j^f^j^ y\]b s'tZeVtec vn
mo Jtly exposed.

10 9 8 -7 6 |

!
Poor

Less than. 10% stable
habitat; k<-V cf habitat is
ob vicuj ; sub nrate
unstable or licking.

5 4 3 2 1 0

Hani-pan clay or
3edrock;ao sot mat or
vegetation.

5 4 3 2 1 0

Majoctyof pools sznall-
shaQovr or poo Is absent

5 4 3 2 1 0

Heavydepojits of fine
mateoal, ccreased bar
development; moK than
50% C30%5>r low-
gradient) of the bottom
changing frequently,
pools almost absent due
to substantial sediment
deposition.

5 4 3 2 1 0

Very little water in
channel and mostly
pJesent as randixig
pools.

5 4 3 2 1 0 J



a8.gif at www.epa.gov Page 1c

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

3
Habitai

Optimal
Charoeiizition or
dredging absent cr
minimal , stream with
normal pattern,

SCOK£ 20 19 18 l 16

«J
ed

b
ro

»d
eT

ll
w

n
»»

n
ii

7. Channel
-1*'"* ***^^^

SCORE

Taebe=cs in the stream
increase the stream
Jeagth3 to 4 tunes
longer ihonif itwa* in *
snaigis jjae. (Note -
eharaei braiding is
considejed mzraai in
coastal ftiî TT*f am Other
3cw-lyi=g ue« . This
>inD**rij not easily
raled = thes* areas.

20 19 13 17 16 15 14 13 12 11

Suban tonal
S onte chamelijation
prtjer^a^iilly in ire a*
ofb ridge abutment;;
evidezce of put

Le.,

part 20 yr) maybe
sts. But scent
araeliatian is not

pases.
15 14 13 12 11

inthestreaia
aie the xtieant

ej^ta.2 to 3 times
on^er tiunif it^ra* in a

^irt Ene.

Muexnal

Ounnelizanonroiy be
extensive; emhanJonertts
or shoring jtruchnes
pies f.it on both banks;
and 40 to 80% of streazr.
reach chanreliasd and
disnpted.

10 9 8 7 6

Poor
Basks shoKd with
gabisr. cr ce=5trs;over
80% of the ststamreach

disrapad. IcsTteara
habitat g»a.tly altered or
remsv«d eriirsiy.

5 4 3 2 1 0

Tne b ends in the stream.
irmase thestieact
Iei^th2 to 1 tone.
bnjer thanif iiwas in a.
siaight line.

10 8

Ji
a
I

SCORZ _ (KB)

Haziu stable^ evidence
of erosion or o anx faijTTe
.ab sen: crmcsraal; Little
poteriial SbrSitae

Left3«k 10

Rig3l34ric 10

Moderately stable;
mftupieat, mall ax*ta of
erosion softly healed

.
rearhhai axeai of
erosioa.

PsnecrnnCscore
each bank)

Kate: determine
left a; right ii(ie by

SCORE (RB)

10. Riparian
Vegctairv* Zone

SCORE (RB)

acd
^

07 natiw
tos, TnrVirf"Tg

treci, Txadcnorjr iaiaj> t,

id ticauyi

almost all plants allowed
to

LeftBacJc 10

70-90% cftta

co\*red by native
vegetation, but one class
of placs is notvrell-
iep%se=otd; disitipcion
eruiertbnl

potfT?'-»l to any great
extent; sore than ore-
half of the potential pUnt
stobbk height
remaining.

8

8

Moderately unstable; 33-
60%ofbank m reach. has
areas of erosion; high
erosion poteieial nnrJTig
floods.

Char2el ttiigjit;
wa»iv/ay CAS beer

diiur.ce.

3 2 1 0

Unriabi*; -riary erodtd
* "

iatjneri alocg straight
sec^cas ac£ benis ;
obvious bant SOTgiisg;
60-100% ofoack his
erosionalscaz;.

50-70% ^
stxamoanx suaace/
covered by vegetaticfa;
disnipccci obvious ;
yjfc-v«* cTbaje soil or
closely cropped
Tccetalion consnon; less
than one-half of the _
potential p''»'"* itubbje
Keight reztLuror.g.

Width of riparian sire

ictrvitie* C"
ott, roadbeds, clear-cuts,
wm, or crops) have not

10 9

10 9

Width of riparian 33 re
12-18 meters; human
activities have impacted
zone only minimally.

Width of riparian 33re 6-
12 me ten • human
activities have impacted
z=rae a. great de^L

Less than -SQV. of ths
scea^baruc rurfices
cowred by wegstacs
disroptics of sccairoanx
•7-eystatsoajs very high;
vegitatioa has been
zesovedb
5 cej— iietaa or less is
areage

1

Width of riparian rsre
<6 rasters: Kttl* or no

a£an vegiaricz; due
t3 hurr-an activities.

Total Score
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME /-ff^

STATION # 5PD£

LAT

I RIVERMILE

LONG

STORET*

LOCATION

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE REASON FOR SURVEY
TIME A* CM

1
1
J
1

«
A

3

Habitat
Parameter

LEpi6»mal
Stfcsteie/
AvaiUtk Cover

SCORE

Z Pool 5uJ>*trate
OuractetxzB&B

SCORE

IPoolVaraiaay

ASCORE l P

4 Sediment
Deposition

SCORE

5. ChuDttlFIow
Statue

SCORE

Condition CateoT

0»tim>l

Greater than 20% of
substrate favorable for
epiftunal colonization
and fish cover; **iiy of
snags, submerged logs,
undercut b anks, cobble
or other stable hab iiat
and at stage to allow full
colonization potential
(i-e, logs/snags that are
not new fall and not
transient).

20 19 18 17 16

UsctiDe of sub fixate
matexiab, with, {ravel
and fiiiti s and i'^tv-^y^t"
root mats and submerged
vegetation common.

20 19 18 17 16

Even mix of larg*-
shalkrw, Jajge-deep.
nnau-f hallow, small-
deep poob present

20 19 18 17 16

.ittle or to enlax^eneit
of is lands or point bars
and less than 5% <20%
or low-czadient steams)

of the bottom affected by
ediment depontion.

20 19 18 17 16

Waterreaches base of
roth lower b ankst and
minimal amount of
channel substrate b
exposed.

20 19 18 (117) 16

«*_t Li*__i_i_iautoptBHu

30-50% ZDK of stable
habitat; weQ-soited fbr

potential; adciniate
habitat for maintenance
of populations; pssexce
of addxtbral sibstate in
the fcrmofnewfaH, but
not yet papand for
coloazatian (nay ate at
t^Ch ead of scale).

/*
15 14 13(f 12) 11

Mirtam of soft sand,
mud, or clay; nod may
ic donanint;iozne not
mats and sub merged
v« citation pas ent .

15 fa 13 12 11

Majority of pools latge-
deep; very few shallow.

15 14 13 12 11

>omt new inaease in
larfonnation, mostly
iom cravel. s asd or fine
edsnexii;

5-30% (20-50% for low-
gradient) cf the bottom
if&cted; slight
Deposition in pools.

15 14 13 12 11

Waterfalls >75%of to
available chumel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

autxgmu.

10-30% nit of stable
habitat; habitat
availability less thin
desirable; substrate
frequently distant ed or
reraoved.

10 9 8 7 6

All nsnd or day or sand
bottom; httle or no root
mat; no submerged
vejetation.

10 9 8 7 6

ShaDow pools much
more pKvalent than deep
pools.

10 9 8 7 6

Moderate deposition of
new graveLsandorfixie
sediment oa old and new
bars; 33-50% C50-80%
"or low-gradient) of die

bottom af&cted;
stdirnent deposits at
obstructions,
constrictions, and bends;
moderate deposition of
)ools BJevalent

10 f$) 8 7 6

Water fills 25-75% of the
available channel, and/or
xifQe substrates axe
mostly exposed.

10 9 8 7 6

Pter

Less thin 10% stable
habitat; lack of habitat is
obvious; substrate
•unstable or lacking.

5 4 3 2 1 0

Hard-pan, clay or
bedrock;ao sot mat or
vegetation.

5 4 3 2 1 0

Majorityof pools small-
shallow or poo b absent

5 4 3 2 1 0

Heavy deposits of fine
xiateriaX izczeased bar
developmex*;mo» than
50%(80%fcrkw-
gradient) of the bottom
chancing frequently;
pools ahnost absent due
D sabstantUl sediment
deposition.

5 4 3 2 1 0

Very little water in
channel and mostly
pesertas standing
XX) Ij.

5 4 3 2 1 0
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ac
h
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* 
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d 
br

oa
de

r 
th

an

iE
.a
a

a.

!

Habitat
fiuuuneler

& Channel

SCORE

7. Channel

SCORE

IBmkS+b&ty
(rare each, bank)

SCORE (LB)

SCORE (RB)

2» v egjctein^e

eachbank)

Note: determine
left or right side by
*j<~™; downstream.

SCORE (LB)

SCORE (RB)

10. Kjparxan
Ve^rtairve Zone
\VHtH(sco» each
bank riparian zone)

SCORE (LB)

SCORE (RB)

Optimal
Channelization or
dredging absent or
minimal; streamwith
T'm™! pattern.

20 19 18 17 16

Thebends in the stream
increase the stream
Iength3 to 4 times
longer than if it was in a
staight line. (Note -
channel braiding is
considesd icurnalm
coastal plants and other
low-lying ay** . This
para-meter is not easily
rated in these areas.

20 19 18 17 16

Banks stable- evidence
of erosion orb ank faikire
absent or irrirnTtlaili little
potential fer future
pioblerm. <5%cfbank
af&cted.

Left Bank 10/9J

RightBank 10 ^ 9J

MOK than 90% of the
rbearnb ank surfaces and

covered by native
vegetation, inch ding
trees, understory shrubs,
ornonwDody
macDphytes ; vegetative
disruption through
gtg.ing or mowing
mirdmal or rot evident;
almost all plants allowed
to grow naturally.

Left Bank 10

RightBank 10

Width of riparian zone
>18 rreterj; human
activities (Le., parking
sots, roadbeds, clear-cuts,
jnvas, or crop;) have not
impacted zone. /~\

Left Bank nTT^^^

RjghtBank 10 ll/ /

Condirjoi

S*.n,tm«l
S ome chanrr lizatinn
pasent, usually in areas
ofb ridge abutments;
eviderce of past
chanwlizaticn. i e
dredging, (greater thin
past 20 yr) maybe
pas erf, out xcent
channelzzatian is not
piesent.

15 T4^ 13 12 11

Thebends in the stream
increase the stream
Iength2to3uraes
longer than if it was ma
stzajght Hne.

15 14 13 12 11

iioderatery stable;
infkqueii, small area* of
erosion mostly healed
over. S 30% of bank in
reach hat areas of
erosion.

8 7 6

8 7 6 -

staearnbank surfaces

vegetation, but one class
ofpUnts is not well-
represented; disruption
evident but rot affecting
all plant growth
xjJential to any gnat
xtent; more thin one-

haFof ths potential plant
stubbk height
remaining. f\

8 7 re \
8 7 \6J

Width of riparian zone
2-18 meters; human

activities have impacted
zone only minimally.

8 7 6

'^ ^ 6

i Category 5 ""' i.1"?*

Marginal
Channelization may be
extensive; embankments
or shoring sbuchnes
psscnt on both banks;
and 40 to 80% of stream.
reach channelized and
disrupted.

10 9 8 7 6

Thebends in the stream
increase the stream
length 2 tol times
longer than if it was in a
straight line.

1 0 9 8 7 6

Moderately unstable; 33-
60% ofbank in reach has
areas of erosion; high
erosion potential during
floods.

5 4 3

5 4 3

50-70% of the
stteambank surCtce*

lisruptian obvious ;
lathes ofbaa soil or

closely cropped
vegetation common; less
than one-half of the
Krtential plant stubble
teight remaining.

5 4 3
5 4 3

Vidthof riparian zone 6-
2 meterj • human

activities have impacted
zone a great deal.

5 4 3

5 4 3

Poor
Banks shoied with
gabion or cement; over
80% of the streaun reach
channelized ^^j
disrupted. Instrearn
habitat greatly altered or
removed entirely.

5 4 3 2 1 0

Channel straight ;
waterway has be«rt
channelized for a long
distance.

5 4 3 ^2 ̂  1 0

Unstable; many eroded
areas; "new" aaas
Sequent along straight
sections and bends;
obvious bank sloughing-
60-100% ofb ank has
erosional s cars .

2 1 0

2 1 0

Less than 50% of the
steambank surfaces

disruption of streambank
vegetation is very high;
vegetation has been.
removed to
5 centimeters or less in
average stubble height

2 1 0

2 1 0

Width of riparian zone
<6 meters: little or no
riparian vegetation due
to human activities.

2 1 0

2 r o

Total Score

1
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STREAM NAME [4 & £f A

STATION » <"£>&& RIVERMILS

LAT LONG

STORET*

LOCATION jVfi^Jl'K.

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY

W
DATE
TIMi. AM I'M

REASON FOR SURVEY
- *

y»

I
1

1
1-

«c

Hd«*

L. EpiEaunal

Available Com

[3
SCORE

ZPool**,«=

l^SCORED'IMT":J?
SCORE/J'li

4 Sediment

SCORE

5. Qttimclrlaw 1
San-XK

r

SCORE

Optimal

Greater *~n 50% of
sub j tale favorable for
epifamal coicsisahan
and fish cover; Trax of
snags. submerged logs,
undercut banks, cobble
or other stable hab lilt
and at stage to allow full
calocrrarrrt pmerhal,
(Le, logs/snags that are
Sfltnew fall and sal
traasieni).

20 19 18 17 16

Mxxtose of sti state
matesab, with gravel

root mab and JAM merged
v e^stacon cocssr.03.

20 19 18 17 16

Eveszsx of large-

smaQ-saallow, sroaU-
deep poofa present.

20 19 18 17 16

Little or ro enlargement
of is lands or point bars
and less thazi5% <20%
£cr low-gradierz st^axr^)
of the bottom iffecad by
sedirnerd deposition.

20 19 18 17 16

Water reaches base of
Mthlowerbanks, and
minimal amoont of
iamel substrate is
>x posed.

20 19 18 17 16

f vCondiii,

SU>op^r»d

30-50% six of stable

potersal; ade<raate
naDxtat tor maxrctezunce
of popmlatans; pieserce
of addmnral subrcaa in
the fcrmof newfaH, bat
not yet papared for
coiara=ats=i ( may ate at
Vgt« end of scale).

15 14 13 (j2} 11

Mima of soft sand,
said, es clay; rtsd may

^ege tanort pies ent.̂

15 14'-13^U

Majority of pools largs-
deep;vcry few shallow.

15 14 13 12 11

Sons new incease in
bar foouio a, mostly
fjom grar«L s and or fate
sedi=terct;
5-30% (20-53% far low-
gradient) of the bottom

deposition in pools .

15 14 13 12 11

Water SHs >75%of th*
ivulib le channel; or
<25% of channel
sabstrate is exposed.

15 14 13 12 11

KCzb&ry

Marginal

10-30% mix of stable
habitat; habitat
availability itss thin
desirab le; substrate
frequently ciistun ed or
reitoved.

10 9 8 7 6

Ail mad or clay or sand
bo t teen; Hrtle cr no root

10 9 8 y-7 6

Shallow pools rMkh
racse pxevaleni thin deep
pools.

10 9 8 7 6

Moderate deposition of
new grav«L sand or fine
sediment en old and new
bars; 30-33% (50-80%
fez low-gradient) of the
bottom afacted;
sediment deposits at
obstructions,
coratrurhonj, and tends;
moderate depositibrt of
pools prevalent .,

10 9 8 V 6

WaterfiBi 2S-75%ofthe
Available channel, and/or
nfSe substrai&s are
mostly exposed.

10 9 8 T'/S^

Poor

Lest thati 10% stable
habitat; lade cf habitat is
obvicus; sub strate
unsTabU or LacJcm;.

5 4 3 2 1 0

Hard-pan clay or
b edrocx;no sot rtat cr

5 4 3 2 1 0

Majorityof pools small-
shaUow orpcols absent

5"" 4 3 2 1 0

Heavy deposits of 5ne
material. ircr«ased bar
development; moK than
50% (80% »r low-
gradient) cf the bottom
changing Beqaently;
pools almost absent due
to substantial sediment
deposition.

5 ̂  J3 2 1 0

Very Ettle water in
charsiei and mostly
pKS ent as standing
pcob.

5 4 3 2 1 0
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' ' ' -^ ^^ _

OD tonal

Qannel

SCOKE

Qurjtelisatisn or

; Jtre imwith
ncrrrui pittem.

20 19 18 16

7. Chumel

SCORE

7ii*be=£j in the ftzcun
ŝ case the rtr»4ia
jenstk3 to 4 tuno
Joiner iiunifit w» in ^

;TTI». (Note -

uud otker
. Thjj

r is cot eiJ iiy
~ taee

20 19 18 17 16

S\J> optimal

ilizibon
ps5 e^t, ujuilly in areas
ofbridige ibutrnenb;

e ofp»jt

dred^ir^ (greater thin .
past 20 yr) maybe^-
pxj tr±, otit scent
channf rfatictt » not
pxserc.

15 14 13 12 11

Marconi

Channelization may be
extensive; tmbanlcmezite
or shoring stractuas
pies^rt onbothbanjci;
and 40 to 80% cf stream
reach channelised and
disrupted .

10 9 8 7 6

Poor

Barks skosd with
gabbn <& =e=art;over
80% of the stream reack
chamelized and
disrupted.. Iimreim
habitat greajly altered or
lerosved entinry.

5 4 3 2 1 0

Tnebtnit in the streua
irtzreaic tkeitrcant

^tln2 to 3 tiroes
loiter it-ajiif rtwij m *

15 14 13 12 11

TJie bends in the stream
increaie the stream
length 2 to 1 times
loiter thanif iivras in a
sfcn;ht line.

10 3

Qurael Jfeii^ht;
wabervcayHas bee
chasseloec fcr a
ditur^e.

3 2

5
*

3-uaci rtibk: evideac*
of enwiaa or o iiOc fujxre

rfulme
poolers. <SVi<rT>4ri

Moderately rtabU;
3i£»qntrl, jmill u«« of
troiion =ortly healed
owr. 5-30%ofa*nkm

ueaf of

Moderately unstable; 30-
60ViccTjank inreackhas
areas of erosion; m^ii

Soods.
f

Unrtible; =ary erodec.
areas; * *
fbeqn-trl

obv-iois Ban »JS
60- 1 03% ofb anx has
erDsional scars.

sbank)

Note: determine
left cr right side by

!g dowrstrearc.

SCORED

SCORE- /
(L3)

10.
Ve^etatrvne Zone
WJdiX(scoJe each
bank npariinrone)

SCORE

SCORE

Mox >'^J-^ 90% of the
rcztru *rJ< razficu »i-^i

covcnd ay zuiivc
TS-etiSO^ ^L-Vr^-'— -

trwj, Tirnenpiy jkrub j,

nuc3p.srses; ve^etitve
dixrapti—i thzniga

zrassiail or rot evTdtct;
aotuHt all piano aUowed
ts grovrrt

10

10

70-90%

covered by rative
Tegetanon, bat one dais
of jlirrs is notwell-
re^axjoad; difropoon
evideribnt rot aSetirg
ftiil piiii crowth

extent; acre thin, ore-
half of the potential plant
stobbk height

8

3

50-70% of the
rbearabadk sl^facex
covered b/ ve^jetatian;
disnrpcm obvious ;
pabhe* cTbaie soil or
closely cropped
vegetation co mnon;le»
than one-half of the
potejaial jitjTtf stubb !e
height rernairdrts,

ot rrpanan znre
18 rneteu; human

irtmtits (Le., paacing

awns, or crops) have not

10 9

10 9

Widlk ofdfrlrian zone
12-18 roeteis; human
activities hive impacted
=>re onlyirdnicnally.

Widthof riparian aare 6-
12 meteD' human
activities have impacted
23re a great deaL

Less. than. 23% of ths
see irri anic nz=faces

red by Tegstacsa;
scceazroank

regetatsosis
•
reruved io
5 ce:_ietgj orless i
avrage iiubb

1

Width of riparian sre
<6 naten: little or ro
ripiian ve~aric= due
b ksnaa jctivities.

Total Score
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r3

b

STREAM NAME >&7/j &K*U^

STATION » SP~J RT7ERMILZ

LAT LONG

STORET*

LOCATION

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED B7

R**^- }£>fte*^f
DATS
TIME *« ™

REASON FOR SURVEY

A
<*

2
|
»1
*.s

"3
J
S«.s

§«

«

fTnV^arf

L Epifatmal
SuasimW
AraiUtk Cover

SCOKZ /3

^ ^OO& 3U0^^F9BK
ft^i.^. ... :.-.w

SCORZ j3

X Pool VaiiiJKty

< Sediment
Oq>osEM>n

SCORE $fr £

5. OiaTmlrlow
Sntut

Optimal

Greater thin 53% of
substrate favorable for
• pffjmtal f»r>if^*-^-^f7r»f^

4zui fbn co>*r-. =ux or
rrvi55. iubmer»ed logs,
Msaer^il banicj, cobble
orothcrrtiile r-ibiiit
ind it stige (a illsw full
caloo=it2=n pcnentul
[Le^ lo^/snae> &at &re
SOtaevr fall arc sot
riraieni).

20 19 18 17 16

2£cctaat ofs^ibftskte
zrutcrials, with savel

taatztuto xzvi subasez^sd
ve~ta.non eoi^i— ja.

20 19 18 17 1'6

Evcasicc oflir^t-
s&iBcw. Lu^-de«^
saaJi-tca2cnr, szcaji-
deeppoofa pttseat

20 19 18 17 16

Little or ro eslusprBcxit
ofis iamb or point ban
indl«» thiD^% <20V.
for Icw-gradieni nsaru)
of the bottom afieeted by
sedrmcirt deponnon.

20 19 18 17 16

W*ter reaches base of
so th lower b inks, and
trtinzztal amount of
rkaimrl substrate is
exposed.

20 19 18 17 16

Condzn

SiJtoptima

30-50% six of rtabk
nabua '̂weB-niited for
full /"*wt H j " aH»-n»

poteaiai; idequiz
iiaiitit far naaiKnazice
of popoktbio; pssenrc
of iddiiioial siabsfcaa in
tha fcimof aavrtaH, but
not yet prepared for
colonbaticn (rtur ale at
tugh era of scale).

15 14 (5> 12 11

M'*""» of soft sazti,
ireai, c;ciiy;:mi rna7

TT^^y ^««t j^ojoerced
v^jitatinrtprejtct.

(^14 13 12 11

Mijoctyof poob lu^-
deep;vs7 few skallow.

15 14 13 12 11

Some new incease in
birfoEctitbn. noslljr
frsin gravel, s and or fine
sedisuzct;
5-30% (20-5)% for low-
gradient) of thebottont
afScttd; slight
depofiboain poob.

15 14 13 12 11

WiterSU* >75%of tie
available channel; or
<25%ofciuimel
tub state is exposed.

15 It 13 12 11

nCateenrr

Mazeimtl

10-30% ssx. of stable
kabitat; Kibitit
availability less tKm
desirable; mbstraie
frequently distort) ed or
renoved.

10 9 3 7 6

All load or day or sand
K3ttoz=; Hrtle crao root

vTjrtiton.

10 9 8 - 7 6

Shallow pools rtaaci.
sice pjsvaleni tiundeep
poob.

<J§) 9 8 7 6

Moderait deposition of
new gravel, saci orfow
sediment sn old and new
ban; 30-SJ*/. (50-80%
for Iow-g7adien) of the
bottm afscied;
sediment deposits at
obstXQCt]C9RS ,
coiutartom, and bends;
raodente deposition of
poob prevalezl.

10 9 (]|> 7 6

Wa,terfais 25-75% of the
available channel, and/or
rifQe substrates are
mostly exposed.

10 /^> 8 7 6

| Poor

Less than 10% stable
iubiiar; lack cf habitat is
ob vicux ; sub strate
unstable or Lacking.

5 4 3 2 1 0

Hard-pan clay or
b edrocJe;ao 9ot mat or

5 4 3 2 1 0

Majoctyof poob small-
shallow or poob absent

5 4 3 2 1 0

Heavy deposits of foe
material, izcreased b ar
deveiopmere;moje than
50% (30% 5>r low-
gradient) of tteboteir.
rHancrog: frequently;
pools almost absent due
to lubstamial sediment
deposition.

5 4 3 2 1 0

Very little water in
chamel and mostly
pesentas rsuuun;
poob.

5 4 3 2 1 0
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Habitat

Alter JICAIV

SCORE \jf

7. Channel

SCORE ft

I

SCORE 3_(L3)

SCORE 1 (RB)

ijfer
eachbank)

Note determine
left or njrtt side by
&i— -- downstream.

SCORE !Z_(L3)
SCORE 7 (RB)

ID. Rjparon.
Vegetative Zone
\vidt>i(}CO!e each
link npariinzone)

SCORE ^ (LB)

3CORE ^ (RB)

Ootimal

dredges ab sent or
minimal; stream with
normal pattern.

20 (\§> 18 17 16

The b »»»*« in the stream
increase the rbeara
jen$th3 to 4 tames
longer thiitif rtwas nt a.
stasis :me. (Note -

considered normal m
consul plans and other

parameter JS cot easily
ra^d ~ *̂ *̂ * areas.

20 19 18 17 16

potential £>r nztcre

iScted.

LeftSa=£ 10 9

Conditi.nCato^ary

S^«tin»l
Some chanreliza.bon

ofbrid$« ibutments;
eviierce of past

drtds^& (greater thin
part 20 yr) may be
ps»ect, sot scent
ehampnratian is not
p«se«.
15 14 13 12 11

Theberub in the stream

jtnst*i2 to 3 T**™**
oc^r than if rtwas m a

15 ^> 13 12 11

Moderately stable;

erosion aostly healed
over. 5-30%of Vank in.
reach.hu areas of
erosioa.

(§> 7 6

RjghtSank 10 9 | (|> 7 6 -

Uo» than SO% of the

covered by natxv«

aonost all pianos allowed
3 jj^w isiT^nll̂ .

Left Back <^>

UcittBarie (^

Wuithof riparian rone
>18 mtes; human
ictTTities (Le., paacirtc
ob, rra.-i'oedt, eleaj-cots,
-twnj, or crops) Have not
mpirzd =ine.

^ftBank 10 ^»^

ashtBink 10 (y

70-90% cftfae
roamb ante surfaces
covered by native
vegetaaon, but one class
of plans is notwell-

erxient but rot afgctiTig
rail piant gowth
potesial to any creat
extent; sore than one-
half of tie potential plant
rtdbbk height
remainini;.

8 7 6
8 7 6

Width of riparian, sine
.2-13 meters; human.
ictmties hive impacted
are onlyndnnTully.

8 7 6

8 7 6

Mandnal
Channelization may be
extensive; embankments
or shoring stmctmet
pits^nt on both banks;
and 40 to 80% of stream
reach channelised and
disrupted.

10 9 8 7 6

The bends in the stream
increase the stream
length 2 to 1 time*
longer than if it w as m a
stzu^ht line.

10 9 8 7 6

Moderately -unstable; 30-
60%c£Vank in.reacit.has
ireis of erosion; high

fbods.

5 4 3

5 4 3

50-70% of the
staeamb.iruc surfaces
covered by vegetafcoa.
disropcon obvioui ;
pities ofbatt soil or
closely cropped

than one-half of the _
potential p'un* jtub'o le
height remamir^.

5 4 3

5 4 3

Width of riparian rone 6-
12 meteri' hnroan
activities nave impacted
zone a. great deal.

5 4 3

5 4 3

Poor
Barks, shoaed with
gab:an or ee=ient;ov«r
80% of the stream reach.
chanr^Iized ind
disrnvd. Innreara.
habitat srea.tly altered or
rerreved entr«iy.

5 4 3 2 1 0

Charsel sfeiight;
waseiway has bees

disur— e

5 4 3 2 1 0

Unrab le ; many eroded
areas; "awr* asas
£«raent aloc$ sirai^t
sec^=a and bends;
obv^cuJ bank sist^isnj;
60- 1 CD% o £o auk has
erosional scan.

2 1 0
2 1 0

Less this 50% of tht

disT3?tic=i of stteamaanjc
Te~titocjs Terylujs;
ve— t aeon has b een
reszjvedto
5 ce; — iet^? orless c

2 1 0

2 1 0

Width of riparian ant
<6 r=eten: Lttk or BO

to kinian activities.

2 1 0

2 1 Q

Total Score
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STREAM NAME Hfrfc ^f D0£

STATION ff £fe0*> MVERMILE

LAT J>1> I O LONG

STORET0

LOG ATON (j(Jo fa * IT-

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATS
TIME A« ™

REASON FOR SURVEY

^

us

i

£
1
J
§
jt
3

<c

,SSL

L £pz£axmal

iVrBilnMr Cuvtr

S\s

SCOSE

2. PoolSubnme

(0
SCORE

IPoolVariiiErr

SCORE ^ j I

4 Sediment

I?
SCORZ

iSr|T '
SCOKlLX

CondizjDit fji-^ni'j

Optimal

Greater than 33% of
sab stale favorable for
epifaunal coicrjzaiian
and fish cover; =ix of

undercut banks, cobble
or other stable rub iiat
and at stage D *H0w full
coloiasucn pcrzntLal
(i-e.» logs/snags that are
set new fall and 22
transient).
20 19 18 17 16

MLtttue of sub state
ssateaalj, with gravel

veritacon corsron.
20 19 18 17 16

ihaHcw. laî e-deep,

deeppoob present.
20 19 18 17 16

Little or ro enlargement
of is lands or point bars
and less than 5% <20%
fear low-cradieis status*)
of the bottom a£eeted by
sediment depositioa.

20 19 18 17 16

Water reaches base of
irath lowerb anks, and
minimal amount of
Junnel substrate is
exposed.
20 19 18 17 16.

Stj> optimal

30-50% sax of stable
habita^well-saited £>r

Jubilat Sr nxumenance
of popolatons; psseice
of additiozal rubrrzus in
the £>ciiof newfaH, bol
not yet pspared for
coiocbatscn (may- ate at
high end of s cale).

15 14 13 12 11

Micros of soft sand,
mud, or clay; rod may

matt and submersed
?«get atiem ptes ei± .
15 14 13 12 11

Majority of pools laz^-
d*«p,TTrf few shallow.

15 14 13 12 U

Some new incsas-e in
bar formation, mostly
£am gravel, >and orfme

5-30% (20-3D% for low-
gradient) of the bottom

deposition in pools.

15 14 13 12 11

Waternlls >75%of the
availab le channel; or
<25% of channel
sub strate is exposed.

A
15 14* 13 12 >[\)

Mucsn.1

10-30% tax of stable
habitat; habitat
Availability less than
desirable; substrae
fjeouently distuned or

10 9 8 7 6

All rand or clay or sand
>Oh*« ii "; fitwe cmo root
mat; no submerged

10 fi~) 8 ' 7 6

Shallow poob much,
mcse pavalent than deep
poolx.

10 9 8 7 6

Moderate deposition of
new gravel, sand or fine
sediment en old and new
ban; 33-33% (50-80%
fcs low-gradien) of the
bottom afzcted;
sediment deposits at
obstroctbns,
constrictions, and bends;
moderate deposition of
pools prevalent.* * /^
10 9 8 7 F6,

Water fife 25-75% of the
Available channel, and/or
riffle substrates are
mostly exposed.

10 9 8 7 6

Poor

Less than 10% stable
habitat; lick cf habitat is
obvunis; sub $ irate
unstable or lacjcing.

^ 4 3 2 1 0

Hard-pan day or
bedrock; no sot mat or
vegetatioa.

5 4 3 2 1 0

Majority of pools smalt
shallow orpools absent.

5 4 3 2 (lo\

Heavy deposit of fine
matesal, ocnased bar
development; moa '*""
50% (80% for low-
gradient) of the bottom
changjns 5eqaently,
pools almost absent due
to sabstannal sediment
deposition.

5 4 3 2 1 0

VeryEttle watsr in
channel ana mostly
pssent as standing,
pools.

5 4 3 2 1 0
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)
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Habitat

Pamimex*

S. Oiaimel

k1
SCORE

7. Channel

^~)

— -Ow xI /1
B-
| SCORE

5

i Cr~"~chl"u*>

3

J SCORI IjTfRB)

i SLVe^L

each bank)

Note: determine
left or right side by
t"— ?•; downstream.

SCO53^LCL3)

SC3£Z_CRB)

i
ID. Rpariatn =
Vt^natrve Zone J

WiltH(scois each ]

bank nparianzone) ^

SCORE V7(LB) 1

SCORE ̂ .(RB) f

' " ' •"• ' ^l5 ; ̂ nai&Sc^.rr ^ ^

OD tonal
Charmeiiation or

minimal; streanvwith
normal pattern.

^•M

20 19 18 17 (fl6

ThebesC* in the stream
increase the stream
Jength.3 to 4 times

soaight line. (No* -

coastal r''JT"* and other

paaraezr is not easily

20 19 18 17 16

Baacs stable^ eridecce
of erosisa or o ank fauore
ab s«nt or mrsinul; little
potential Sr future

averted.

LeflBank 10 p )

rbghtBari 10 \)

MOK than 90% of the1^

covered by native

trees, usatrsmry shrubs,

macsphy%s ; veg^etafeve

sdzsraal or rot evident;
umost all plants allowed
b grow ratarallr.

Left Bank 10

tight Bank 10

Tooth of riparian znre
• 18 rreters; harrun
ic^Tuies Ci-e.r parxrng «
ob, roadb eds , clear-cuts, :
awm, or crops) have *"•*

^ftBaak 10 9

JghtSank 10 9

fti^inmd

Some channelisation
pies trt, usually in areas
ofb ridge ibutrnente;
eviderce of past

dredgir^ (greater than
past 20 yr) may b e
pxsen. Out scent
chanBeirzation is not
pases.

Jl5 14 13 12 11

Thebends in the stream
increase the stream
ength2 to 3 tiroes
ion-er thaaif itwas in a

15 14 13 12 11

Moderately stile;
refieqner^ small anas of
erosionmostly healed

reachhas azeas of
erosion.

8 7 6

8 7 6 -

70-90% cffce
st^earsbanlc rurfacej
covered by native
•vegetariozv but one class
of plans is notwell-
represea&d; disrupoon
e-ndeilbnt rot a£Eect3ng
fall plant growth
poterzial to any great
srteni; anre th»T» ore-
half of the poterdial plant
stoibble height ^^

3 7 [6 \)

3 7 ^sy

rVidth of riparian Barp
.2-18 me ten; human
ictbrties have impacted
are only minimally.

If 8 1 ? 6

! 3 j 7 6

\M^U
("Va Tt-n.li Vi *i nW^wu v K*

extensive; embankments
or shoring stauciuas
pies >>nt on both banks;
and 40 to 80% of stream

disrupted. .

10 9 8 7 6

The bends in the stream
increase the stream
Iength2 tol timea
longer than if itwas in a
staightline.

1 0 9 8 7 6

Moderately unstable; 20-
60%ofbank in reach has
areas of erosion; high

Goods.

5 4 • 3

5 4 3

50-70% oS the
stsarabaztic surfaces * ,
covered by vegetation;
dismptacn obvious ;
patches ofbaxe soil or
closely cropped
vegetation common;less
than one-half of the
potential pi*™* stobb le
height remainirtg.

5 4 3

5 4 3

Wtdthof riparian 3)re 6-
12 meters' human
activities have impacted
zone a great deal.

5 4 3

5 4 3

Poor
Banes shoad with
gabisa or ctraer4;over
80% of the stream reacli

habitat greatly altered or
remsved entir-iy.

5 4 3 2 1 0

Charsel staight;

5 4 1(3} 2 I 0

Ussacle; =A=T- eradec
area; "aw" ireas
faeqoeri alorg straight
sec==3S and bends;
obvicus bank siccgi~g;
60-100% ofa ank has
eRTsional s can.

2 1 0
2 1 0

Less than 33% of tie
fcearrjarx svcrices
covered by ̂ gstacai;
rtT^m iHr-n cj j"neani3anjc
vegetation is very high;
vegetation has been

5 cer=se!es orless is
aveage stubble hejghL

2 1 0

2 1 0

Width of riDarian sre
<6 r=eeers: HrtI* or m
rrjaran vegtaiien sat
b human activities.

2 1 0

2 1 0

Total Score
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HAEITAT ASSESSMENT YIELD DATA SHEET—LOW GRADIENT STREAMS (FROKT)

STREAM NAME /fc//r &^<,*t
STATION ff S9~l 0 RIVERMILE

LAT LONG

STORET*

LOCATON

STREAM CLASS

RIVES BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY

fc^ /£r/4w
DATS
TIME *« f»t

REASON FOR SURVEY

-C
M

|
|
.S

J
S

•S

? l«»

«

Vf^k^r

Fwmew

L Epi&unal
StexfraW
AvuUble Cover

SCORE "7

2. Pool Sui rente
Oiaj.yt.ipi ii jrim

SCOK2 J O

IPoolVariiifirr

V^
SCOR2 £,

4 Sediment
DepocxDon

a. Channel Flow
Sons

SCORE y

Condrbon Catenary

Optimal

Greater thin. 57% of
robstnte favorable for
epifjsizial coicrtwaiiflxi
and fait cover, six of*
mags, submerged log; ,
undercut banjo, cobble
or other rtiile habitat
and at stige la allow full
colonratTTt pent-til
(Le, 2o;}/5nag5 that are
sal new fall am sat
traxsient).

20 19 18 17 16

J&St̂ K of MSD 5t2a.tR

mateziali, witk jravel
and £=t $ and pne valent;
root mab and luaiserssd
vn~taeon conrron.

20 19 18 17 16

Ev«asse o£Ui^-
jttiUcw, lii-e-deea
jrruJl-snallow, sraiJl-
d*eppoob present

20 19 18 17 16

Little or ID enlargernert
of is lanrlt or point ban
and les J thaaj% <20%
for knv-gradier; staearoj)
of the bottom a£ected by
»dimeitt depontion.

20 19 18 17 16

Waterreaches base of
rothlcnverbanks, attd
minnnal v MI-JI iwt of
ihatmeliubstrate is
ucpo^ed^

20 (̂ 5^ 18 17 16

Si&aptbml

30-50% r=x of itable
K»iili*;weB-$nite<i Sar
full ccJozczafaoK
potesiai; idxraaic
habitat Sr roamanance
of population; paieice
rfTj^^T^r^-rql yt*ft«»?r»lp jn

the fermornewTiH, but
not y*t pzpared for
coionzafcczt (mar aie at
h'^h ecd of s calej.

15 14 13 12 11

Mirra* of soft >aad,
-ad, or ciir, =d auy
be dominant^ 50=1* mot
mats ana rob rner^d
vegetation p«j eit.

15 14 13 12 (Ip

Majontyof pooli laz^-
deep;T«7 few shallow.

15 14 13 12 11

Sam new incea* e in
b ar forrutioD, mortly
frim eravel, J ami or fine
5edaaeBi;
5-30% (23-33% for low-
^adient) rf" the bottom
aSected; slight
deposition in pools.

15 14 13 12 11

Watsrf21t >75%of te
iviilib le chumel; or
<25% of channel
nibrtrata is exposed.

15 14 13 12 11

Marciml j Poor

10-30% asx of stable
habitat; Habitat
availabilny iess than
desirab le; substiw
fsequeKtly dimii>«d or
reioawL

10 (|) 3 7 6

All and arcliy oriand
lottos; Httie erao root
mat; no submerged
vr citato n.

10 9 8 7 6

Shallow pools mock
acre psvalent than deep
pools.

10 9 8 ^%^6

Mooerata deposition of
new gravel, s and or fliut
sedimetc en old and new-
bars; 33-SJ% (50-80%
fcr low-gTifliera) of the
bottem ifiectad;
jediment deposits at
obstrocticru,
constrictions, and bends;
moderate deposition of
pools prevalerl.

10 9 8 7 @

Water fills 25-75% of the
available channel, and/or
riflte substrates are
mostly exposed.

10 9 ^ 7 6

Less than 10% stable
habitat; la^V ef habitat is
obvious; Jubstrate
unstable or '.̂ /-'v-ipg-

5 4 3 2 1 0

Hani-part ciay or
bedrock; no sot real or
vegetation.

5 4 3 2 1 0

Majority of pools small-
shaDow or poo Is absent.

5 4 3 2 1 $

Heavy deposit; of fen
matezial. ncreafed bar
development; moie rtum
50% C80%»r low-
gradient) of thebottorr.
rhanpng frequertt^-.
pool* almost absent due
to substantial sediment
deposition.

5 4 3 2 1 0

Very little water ia
charsiel ard mostly
Assent as< staruiizt^
poob.

5 4 3 2 1 0
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J

1
•=
2
1

I
!
s
Sw
c£

1 Habitat
1 PAXTOiefKF

6. Channel
I Ajtemoftiv

SCORE / 7

7. Channel
SmiDiiqr

SCORE ^

S.BmkSttbiK*'
(icare eorhb v»K)

SCOR£2_CL3)

SCORE j fRB)

9. Veon&tive
P i r IM r*
airrkjnV)

Kate: dettrmine
tefl or nght side by
&r-!*^ dowRjtreaie-

5 CORE 1 JL3)

SCORE 1 CRB)

JB. Rjparim.
/egetaave: Zone
fVldlK(5co« each

>ank dpariui sine)

CORE S_(LB)

CORE jLCRB)

Condition f-Mtm^m f |

Ootimal
Channeiisaban or
dredgizs ablest or
miniital; streiiawith
nonnii pitlein.

20 19 fy/ 17 16

Thcbese* in the rtnixa
irj=»ue the rtreaza
3enctk3 to 4 tunes
longer tKuiiTit'wai in »
inu^-c lae. (Hoa -
^'•TJT— »i azaidiac is
comidexi uju'.ai tn
co*rui pUaa uui other
5ow-lyi=; *je«> . This
pjiBiaexrii not tuaf
riaci r-. iao« uca>.

20 19 13 17 16

3 ask* nablc ; «ridcsc«
of ttoriaaor oanic funn
ob seic <=• nE==nal; littie
jottriiil £3; future
p=»le=3. <i% eiT>*rJc
ii2Ct«L

L*ftBi=k 10 dp
Rjgat3«i 10 «y

ido* thi=93%ofth*
roeusbarx soSictJ and
•— rnrgijie spjrJTT =>n*
covered by a»to*
mt-etiias, m<-V»gj^
treci, u=nentoiy soroai.
or3£>iffnjoiry
iruum jryTeJ ; ve^etitvt
ditropii=i tk-cujl
garrre crroowinc
~i^~^l or lot tvTiifnt;
umort «11 pUnit iUovred
to ff&vr ratnrallr.

LeilB*=i 10

Ucht3*nc 10

Width of ripuun 33 re
»18 metes; human
urtrrities (i*., piocmc
ots, rnari'o eos, cleu-ctiti,
jtw^u, or crops) hiv» not
rapiod =n at.

^ftB«i 10 ̂ ,

ii?ht3ijk 10 ̂

Subontanal

? onv cHvwlizatiQn
p&5 erl, luaally in are 4*
ofbrid£e ibutmente;
evideice ofp*it
chuEeiizition, Le.,
dnd^ir^ (greater thin
part 20 yr) ituybe
px5«^.ant scezit
rVjTtrttt L?T Jt^rn^ jj not

pax eis.
15 14 13 12 11

Iheber-dj in the stream
increase thertream
ltn*-J2 to3 tiroes
Joc^er 'iirviT it wij in a
siai^ht Hse.

15 14 13 (fy 11

Moderably rtab k ;
m&qaeji, naall ax*«s of
eronaazDitl/ healad
owr. 5-30%ofVarucin
retchha areas of
troiioa.

8 7 6 |

8 7 6 -|

70-905'. cfth*
rtzaoaank luzfacei
covered by native
ve^etaoao, bat one class
of placS is notwell-
reprewmcd; dijnrpooa
enderibot rot iSctinj
fell plant powth
potesul to anyereat
ertai; sore than ore-
half of Oe potential plant
stubble height
rernairdr^.

<t 7 6

& 7 6

Width of riparian zone
12-1 8 metes; human
fcdXTtties have impacted
sue only minimally.

8 7 6

3 7 6

Marginal
Chmnelizifaon nu.y be
extensiire; embanlonents
or shoring stxtictuas
pas f.ri on both banks;
and 40 to 80% of rtrtaei
reach channelised and
disrupted.

10 9 8 7 6

Thebendi in the stream
increase the stream
length 2 to 1 time*
lander than if it was in 4
stsujht line.

1 0 9 8 7 6

Moderately •unstable; 30-
60% ofbank mieach.hu
areas of erosion; nigh
erosion pcieitial m-i-!g
Coodj.

5 4 3

5 4 3 )

50-70% of the
staeanoank susacef
colored by -wgetaticsi;
diiroptxa O'OVTOOJ ;
patie* cfbaa soil or
closely crapped
vegetation corranon;less
than one-half of the
potential p*-nt itubble
height remaining.

5 4 3

5 4 3

Width of riparian 3>ne 6-
12 me ten- human
activities hx\re ur.pacted
zone a great deal.

5 4 3

5 4 3

Poor
Barks shosd. with
gabian cr =e=ari;ov«r
80% of the stream reach
charsieliae4 *^<f
disrcpad. Icstreara
habitat grea.tly altered or
rerasved esiirtly.

5 4 3 2 1 0

Chassel straight;
waiemray hax been
cha=seiisec :~cr 4 'ics^
dis-arxe.

5 4 3 2 1 0

tJnrtaale; r=ozy erode
areas; "aw* ajcaj
fieqaen along straight
secncas and bends;
obv^cas bank siocgiir̂ ;
60- 1 00% oro .ink has
eroiionalscazs.

2 1 0
2 1 0

Less thaa.53%oftl»
rctarrJ azac stcfaces
co«red by Tegetac=a;
rtttMî Ktr̂ r Q* soeamoank
regetaBonis v»y ̂ •̂ ",
Tegetafion has been
resoved to
5 ce-j-LLietaj orle» is.
artage stubble Ke^ii

2 1 0

2 1 0

Width ofriparian =ns
<6 r=e«n: Hrtle or as
rip a ran veg*aric=. sat
to hurun activities.

2 1 0

2 I 0

Total Score
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rf

F

STREAM NAME fl fc ft/? f^^i 3

STATION * SD - f t RIVERMILE

LAT LONG

STORET*

LOCATION

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE
TIME AM PW

REASON FOR SURVEY

i

JS,
M

2I
e

1

1
\•*
£

T^.X^a^

L Epi£aunal

AvmiUble Orver

©
SCORE

1. Pool Subnxase

scoW-/

3. PoolV»ri»I»2nj-

A/4-
SCORE

4. Sediment
Dqwaooit

0
SCORE

5. Oannelflaw 1

"7?
SCORE

Optimil

Greater than 57% of
substrate favorable for

and fail cover; ssac of
snags, submerged logs ,
uadercat b arucs. cobble
or other stable hab lilt
arid at stage to ilkw fufl
coiorazafcsn po-zrdial
[Le,. losJ'snacJ that are
Sdacvr fall azxi sot
zuaierii).

20 19 18 17 16

MJrtnae of iTibitate
maitriili, •witk ̂ .̂vrl
and fzrsi i arul pse v^iant;
root nuJ3 and sub zner^d
v«-staeon coesaa.

20 19 18 17 16

Eveazsr of lar^e-
snaDcw, IiEje-deea
ntuH-skilkw, rmill-
deeppoob present

20 19 18 17 16

LittU or ro enlareement
of is l»»i«>« or point ban
andlesJ tlun.5'/. <20T.
fcr lovr-gTadiezs icearrj)
of the bottom ifiected by
5ediznerct depoiition.

20 19 18 17 16

Water reaches base of
ioth lower binki, and
Eturuznal aznoKUit of
ibamel sub state b
ucpojed.

20 19 18 17 16

Coniztio

91BOJkiWMU

30-50% nsx of rtible
Kibita^wcQ-mited £>r
fijH *^ l̂pTTC atlCIR

potesiai; adequate
Jubitat ^r?r roaxrcteztartce
of popolatam; p»»crce
of additioral jubroie in
the £>zraofnewrfa3, but
not 7*t pxpared for
coionmhen (may- rate at
bvgh eai of icale).

15 14 13 12 11

M'u !Li» of joft jand,
rrcui, cr clay; rncd auy
be doiE3aant;iOBie not
mats and rajmej^ed
np:taiionpiejt=t.

15 14 13 12 11

Majority of pools Ur^s-
detp;rery few shallcnr.

15 14 13 12 11

Some new irmare in
bar fbcnatiaB. martljr
frim p27«L } and or 2ne
sedcrjurC
5-30% (3J-53% for lovr-
gradient) of tit* bottom
i£Sct«d; slight
depari&onin poob.

15 14 13 12 11

W*terSII» >75%of tite
available channel; or
<25% of channel
substrate is exposed.

15 H (13^12 11

n Ca^e^ccry

Marginal

10-30% nax of stable
habitat; habitat
availab ility tess tKui
deiizable; substrate
fsquently disrzra ed or
reztoTcd,

10 9 (5? 7 6

All road or clay orsand
bottan; Httle cr 20 root
mat; ro submerged
vecetafcon.

(10^/9 8 7 6

ShaBovr pool* mack
Eicre pavalent than deep
pools.

10 9 8 7 6

Moderate deposition of
new graveLiandorune
sediment en old and new
ban; 30-50% (50-80%
for low-gradierz) of the
botiom anecied;
sediment deposits at
obstroctiiats,
corotnrtom, a&d bends;
moderate deposition of
pools prevalert.

10 9 8 7 6

VTaterSIls 25-75% of the
Available chamuKL and/or
nfEs sub straits are
mostly exposed.

10 9 8 7 6

| Poor

Less than 10% stable
habitat; lade c£rab itat is
obvicuj* substrals
unstab le or Ivytpg

5 4 3 2 1 0

Hard-pan clay or
bedrock; no sjotmat or
vegetation

5 4 3 2 1 0

Majority of pools small-
shallow orpools absent.

5 4 3 2 1 0

Heavy deposits of fine
miterial, imased bar
deveIopmers;rnoK than
50% (80% £>r low-
gradient) of the bottom
chansins neqttenlly,
pools almost absent due
to substantial sediraert
deposition.

5y4 3 2 1 0

Very little water in
channel and mostly
ptesent as rtazuiixi£
poob.

5 4 3 2 1 0

]
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J
J

l

Habitat

•̂  It-P'f ujmkTt.

SCORE

Ootimal

<ig:=; ibient or
rnirisul; stream with
norcrui p»t(Bjn-

20 19 13 17 16

**

7. Qiannei
Snuatiry

SCORE

th*rt»tra
to4 tur-os

lor<«r 'iir.if rtwij ai A
fx liac. (No* -

iAss im other
. Ths

flj Tartar is not tijuy

S ome channelisation
pas eri, usually in areas
ofb ridge abutments;
eviderce of past
f<]*^fm»'ii-r*t*rm^ Le^
dredging, (greater than
past 20 yr) nuy b e
yatttrt, out scent
chajmejsation is not

15 14 13 A

Marcinal

Channelization may be
extensive; embankment*
or shoring struchnes
pKstnt on both banks;
and 40 to 80% of stream

disrupted.

10 8

Poop

Banks shosd with
gabisn cr cejraerS; over
80% cs" th* stream reach
chaizxeiizei aad
diirrpted. InsTreara
habitat s»ally altered or
rerroved er-ir^iy.

5 4 3 2 1 0

Tncbencb in the ftreaza
rease theitzeam

on^er than u* it was ia a
ht Ene.

20 19 13 17 16 | 15 14 13 12 11 10

Thebecd* iitthertream
increase thesiieam
Ien^h2 to 1 time*
longer thin if it was in a
srai^ht line.

8

Caarsel itraight;
waierA'ayhaj bee
chi=r.ein»i fcr

5 4 3 2 1 0

Z

SCORE _ (RB)

Saoo *b«*«, *
of erosion or 0
absexccri
potersial Sir fiitcre

' 1 it*if

UP.3i=i 10 9

Right 3iii 10 9

UooerzteJty ftable;
aifjanpieit, small az*« of
eaarioaamrtly icalcd
over. S30%of Isanic in

aieat of

(8

Moderately unstable; 30-
60% ofbakk inreachhas
areas of erosion; high

floods.

Unrabie; nacy erodec
areas; *aar" asas

andbends;
obviciis bank siccjii
60-100% ofoari ha*
erosio nils ears.

1

91 V,
Pr

itn-e
ion (score

eachbank)

Kate: determine
Ufl or right side by

SCORE _ (RB)

__(RB)

Mo* t'-^p 90% of the

covucd 07 native

trees.
or:

siriraal or rot evwtrt;
aimcrrt all planb allowed
togr

LeflBacx 10

10

70-90% cf the
stsambanlc surfaces
covered by native
vegetation, but one class
o/pLa&s is notwell-

evidertbut nstaiacting
foil piant growth
potesiial to any great
ex-rent; ncre than one-
half of the po tential pUrt
stable height

8
8

Width of riparian zone
13 zrctes; fennan

actmiies (ie., patxing
ob, roadbeds,clear-cuts,
iwro, orcrops) hive not

10 9

Right 3ink 10 9

Widthof riparian zone
12-18 meters; iunun
activities have impacted
•S3Tt only minimally.

50-70% of the
stxanbank surfaces
covered by vegeUfcics;
<t^<«Tpr!i "jji oovious ;
patche* oTbaa soil or
closely crapped
vegetation co rnmo unless
than one-half of the
potential r'IJ'rrt stobb le
height renxaizort^

Width of riparian sane 6-
12metes: horrun
activities nave impacted
zone a great deal.

Less than 3)V. of tte
srzarrJarJc stsfacea
cowred by ̂ s-tanis;
dismptica cf streaircuni

re^caconhaj been

5 cei=nete3 or less is.
areaje stubb

Width of riparian rrre
<6 :ceters: title or m

tj hv=r-an activities.

Total Score
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5

r

STREAM NAME

STATION* 5P|

LAT

j^fyup-^
f RIVEXMH.E

LONG

STORET*

LOCATION

STREAM CLASS

RI7ER BASIN

AGENCT

INVESTIGATORS

FORM COMPLETED BY

Po
DATE
TIME " ** >H

REASQN FOR SUE. VET

M

1

1

!
IS

l'»
nu

ne
l

,SSL

L Epx&unal

Available Cover

\o
SCORE

Z. Fool Sobxmce

SCORE \

00fV«k I

SCORE " \"

4. Sedumnt

H
SCORE

5. ChamelFLow
Suuuv >%o .
SCORE

Cord»»».C*eCBrr ]

Optimal

Greater than 33% of
rabstratt favorable for
epifaanal coicrJ=aiion
and fish cowr. six of

undercut b anio, cobble
or other stable habitat
and atstage fcj allow full
calonfrat'-ri pozitbal
(Le, loss/snaes that axe
SSlnew fall and sot
transient).

20 19 18 17 16

Morttce of suastate

rcot stab and submerssd

20 19 18 17 16

Evenmnc of lacje-

deep poob present

20 19 18 17 IS

Little or no enlargement
of is iands or point ban
and les s than 5% <20%

of the bottom afieeted by
sediment deposition.

20 19 18 17 16

Water reaches base of
>oth lower banks, and
minimal amount of
iirmei substrate is
exposed. /• ^

20 19 18 17 /T6"

5*oi»&«4

30-50% tabe of stable
habitat; well-Riited &r

pot^ctial; adeouatK

of populations; pasen=e
of addibojalstabstzais in
the fciaiof aewtall, but
not yet pxpaied for
cglprraHea (may ate at

15 14 ijf lijli
M;«!_I» of soft sand,
mod, cr clay; and may
be dominant; some Dot

15 14 13 12 11

Majority of pools lar^-
deep;vexy few shallow.

15 14 13 12 11

Some new incea*e in
b ar fomatioB, mostly
fetrtt pvrel, > and or fine

5-20% (20-33% for low-
padient) of thebottom

deposition in pools.

15 14 13 12 11

Waterfalls =>?5%of ths
available channel; or
<25% of channel
substrate is exposed.

15 14 13 12 11

Mareimi

10-30% nax of stable
habitat; habitat
availability less than
desirable; substrae
faquenily distanced or .

10 9 3 7 6

All nod or clay or sand
bottez; Httle cr no rcot
mat; no submersed
vegetation.

10 9 8 (f? ) 6

SkaUow pools muck
case pBvalent than deep
pools.

10 9 8 7 6

Moderate deposition of
new grave], sand or firta
sediment »TP old -*p*^ new
ban; 30-50% (50-80%
for low-gradient) of the
bottom afiected;
sediment deposits at
objtrncticns,
constndaons, and bends;
moderate deposition of
pools prevalent.

10 9 8 7 6

7Tater£IIs 25-75% of the
available channel, and/or
n£TL> subitrates ate
mostly exposed.

10 9 8^7 6

Poor

Less than 10% stable
habitat; lade cf habitat is
obvious; sub scate
unstable or lacking.

5 4 3 2 1 0

Hard- pan clay or
bedrock; no 9otmator
vegstatioa.

5 4 3 2 1 0

Majority of poob small-
shaQow or pools absent

5 4 3 2 1 0

Heavy deposits ofSne
matErul, Bcnasedbar
development; moie than
50% (80% fer low-
gradient) cf thebottom,

pools almost absent due
to substantial sediment
deposition.

5 4 3^) 1 0

Very Et tie water in
chain*! and mostly
piesent a* standing
pools.

5 4 3 2 1 0
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,3
J

r]
]

l
l

l

w

i

6
•*

.£

I
S

1
V

P
 ft

 ru
n

e t
o

r*
 to

pS^
&. Channel
Alteration

of

SCORE

7. Chun-el

« |̂

SCORE

SV Bank 5»b JEtr

scoRr _ (LSD
SCORZ (RB)

2. Veeemizve

eachbank)

Kote: determine
Left or right side by
&?— - ̂  downstream.

SCORZ (L3)

SCORZ (RB)

JO. Rjparon
fee-native .Zone
Width (scoa each
unk nparian zone)

s\
CORE _D(LB)

CORfcZ(RB)

Ootimal

OiarJfH-atun or
dredging absent or
minimal ; stre am with
nczmai pattem.

20 19 IS 17 16

Tnebesdi in the stream

erigth.3 to 4 tirses
onger than if it was in a
srsughi iiae. (Note -

considered, misnai in
coastal piura and other
Lj-tv-lyin^ ajeas . Ties
paoraear is not easily
rated =•- these areas.

20 19 18 17 16

Backs stable^ evidence
of erosion or o anic fauore

T^otci^ul io^rxxtasv
"pisoitiss. ^5V« ^£3^rOc
ifacted.

L«ft3a=k 10 f 9

RightBari 10 j '

Mo* than 90% of the

• •'- •nr*TTJ>» ̂ *^p»3Tt TT^Tt»

covered by aatnv

trees, usaentoir saruas,
3r noiw^oo^y

Ci-r.i'g crroowing
cririraal or rot evident;
almost all planb allowed
D grow ratarally.

.eft3i=i 10

%ight3aric 10

7uith ofriparian zont
• 18 metes; human
uctmties (Le., puking
ots, roadbeds, clea>culs,
awizs, or crops) have not

^ftBaai 10 9

lights ark 10 9

.'-^ ' • ! 'I

S .̂t.tim.1

PAS eri, usually in areas
ofbridje abutment;
eviderce of past

dredgir^ (greater than
part 20 yr) may be . "'
Pssexr^OTit scent *̂
channeJcaticsi is not
pssers.

15 14 13 12 11

Thebends in the stream
increase the stream
Iength2 to 3 tines
ion:er thanif itvras in a.

15 14 13 12 11

Moderately rtabk;
infattruez^ small az*a* of
ezasionzsostly healid

reachhas areas of
erosion.

) 8 7 6
/ 8 7 S -

70-90-x'. c£ tfa*

covered by native
vegetaiion, bat one class
of placs is notwell-
ntpreseated; dismpbon
evident bat rot ai^ctsig
fell plant growth
poterrul to any great
extent; sore than ore*
half of tie potettial pLtnt
stabble height
^*-jJfl&\ ^^S-

/ ' 81 7 6

( a 7 s
Width of ripariaa aorc
; 2- 1 8 me ten; kunan
>ctiritie> have impacted
sne onlyminiiruJly.

8 7 6

8 7 6

Marginal

extensive; embanlcments
or shoring stractoss
pss tnt on both banks;
and 40 to 80% of stream
reach channelized and
disrupted.

10 9 8 (7) 6

Thebends in the stream
increase the stre am
length 2 to 1 times
bn-erthanifiiwas in a
straight line.

^ »

10 9 8 * 7 6

Moderately -unstable; 30-
60*/.aTbank inreachhas
areas of erosion; high

fJoods. ^"

5 4 3
5 4 3

50-70'/.ofthe •
staamb.aax mrfidj^^i
covtred'byj*egetatian>
disrapticn obvious ;
patches ofbaxe soi or
closely cropped
vegetation comnon;less
than one-half* of the
potential r'"1"* stubb Le
jui^zti rtrtiAiross .̂

» ^

5 4 ~'3

5 4 3

Widthof riparian =ore 6-
12 metes' human
activities hxve impacted
zoae a great deaL

5 4 3

5 4 3

Poor
Bantu shoBti with
gaiion or :«=•«<£; over
80V. of the stream reach
chazsusiizeiL ^T^
disrrj»d. irsmars.
habitat greidy altered or
leircved entirely.

5 4 3 2 1 0

Charael straight;
waierwayhaj been
chi=iaibec Jet a Lsr?

5 J4 3 2 1 0

Unraiie; nutny eiodee
areas; 'strr~ a»as
£*queii alfmg straight
ie<~=35 andbeais;
obvictu bank siocgiir ;̂

erosional s Cin.

2 1 0
2 1 0

LesthaaSOV-iofth;

fi^mjiHfT-* QJ sveamsacjt
vegetationis -rerya-gr;
vegetaConhas been

5 cem=etE3 or less c

2 1 0

2 1 0

Wiaihof riparian =sz«
<6 r=eters: little or m
=pa£an vegstatica due
to hurr-an activities.

/ f 2 A l °
\2 ) 1 0

Total Score
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STREAM NAME fit, fh /Jr&o/^

STATION* Jt>-/<

LAT

L RTVERMU.E

LONG

STORET»

LOCATION **, . _L

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FOJJM^COMPIETEDBY DATE • REASON FOR SURVEY
AM PM

Habitat
Parameter

LEpiramul
SaMtnfrS

Available Cover

SCORE

IPool Substrate
C%ii i* ttf 'F'ffrm

SCORE

» DfeAft J

Variability

SCORE •-'J*;-

4. Channel
AUcnliM

.*

SCORE

5. Sediment

SCORE

Optimal

Greater than 50% of
substrate favorable for

fish cover mix otaags.
smxnergca logs* unaeicut

stable habitat and at stage
to dlow full colonization
potential (Le., togs/snags

DSt transient).
20 19 IS 17 16

Mixture of substrate
materials, widi gravel and

mats and submerged
vegetation common.
20 .19 1* 17 16

snanow. iwgexieepv
smaU-shaltow. small-deep
pools pfesem.

20 t» It 17 16

dredging anscnt or
minimal; uieanrwkh
normal pattern.

20 Q9*> IS 17 16

Little or no enlargement of
islands or point ban and
l«t thmn m <7im tnr

low-gradient streams) of
the bottom affected by
sediment deposition.

20 19 IK 17/167

Cat

Suboptinal

30-50% mix of stable
habitat weU-suieed for fid

adequate habitat (br
maimenaRceof

•driitKMttf substmB in tfaft
fiHrnofncwfytbutaoc
yet prepared for

high end of sca(e).

15 14 0£> 12 11

Mixture of soft sand, mud.
or day; mod may be

nd fubnctged vvyctukKi
ctscoc^^
15 <vM)W 12 It

15 14 » 12 II

C,intr rflHinrliTwb n

present, usually in areas of
bridge abutments;
evidence of past

dredging, (greater than
past 20 yr) may be
present, but recent
channelization is not
present.

IS 14 11 12 It

Some new increase in bar
formation, mostly from •

sediment;
5-30% (20-50% far low-
gradient) of the bottom
affected; slight deposition
in pools.

15 U 13 II II

egory

Marginal

10-30% mix of stable
habitat; habitat availability
less vun desirable;
substrate frequently
disturbed or removed.

1 0 9 * 7 6

AH. nwd or day or sand
boaoat: little or no toot
mM- IH1 mliHjjiai»jt

vegetation. .

0 9 S 7 &

prevalent thM deep pooh.

.XV

0 9 ( t > 7 6

icttnsivc* enbanloiients
r shoring sifuctuflts
resent on bo«h banks; and

fHBHieiitcd and dtsmpied.

0 9 ft 7 6

Moderate deposition of *
ew graveL sand or fine

bars; 30-50% (50-80% for
ow-gradient) of the
bottom affected; sediment
deposits at obstructions,
onstrictioiw. and bends;

moderate deposition of
pools prevalent.
0 9 5 7 6

Poor

Less than 10% stable
habitat; lack of habitat is

ntBiaMeorladCBg-

5 4 J 2 1 0

Hard-pan day or bedrock
no root mat or vegetation.

5 * 3> 2 t ft

shallow or pools absent.

5 4 3 2 1 9

BJMtW *t»+»**t «rirh •pahthii

or cement; over >0% of
kesoream reach

•Hilipaiuhllhitar aifmlh.iHw&an imiiuL gicauy
Itcred or removcdi

entirely.

S 4 3 2 1 fr

Heavy deposits of fine
material, increased bar

0% (80% (br tow-
gradient) of the bottom

langing frequently; pools
most absent due to

ubstantial sediment
cposition.

5 4 3 2 1 0

Appendix A-1: Habitat Assessment and Physicochemtcal Characterization Field Data Sheets - Form 2
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Habitat
Pa ri meter

6. Channel
Sinuosity

SCORE

7. Channel Flow
Status

SCORE

». Bank
Vegetative
PfOtCCuOA (SOCMC

each bank)

Note: determine
left or right side by
being
downstream.

SCORE (LB)
SCORE <RB)

9. Bank Stability

SCORE OB)

Category

Optimal

The bends in the stream
increase the stream length
3 w 4 times longer than if
it was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 It 17 16

Water reaches base of
both lower banks, and
HiMiiitial amount of
channel substrate is
exposed. f

20 19{"rt>l7 16

More than 90% of the
sBeanbank suffices
coveted fay native
vegetation, including
ores, underslory shrobs,
ornonwoody
tnaerophytes; vegetative

or mowing minimal or not
evident; almost all plants
allowed to grow naturally.
Left Bank 10 (3

Right Bank 10 (T

Banks stable; evidence of
erosion ofr bank Allure
absent or minimal- tilde
potential for liiture
problems. <S%ofbank
affected. __t

Left Bank 10 Cs7
SCORE (RB) RigntBank 10 (9}

10. Riparian
Vegetative ZMC
Width (score each
bank riparian zone)

SCORE (LB)
SCORE (RB)

Width of riparian zone
>18 roeien; human
activities (Le, parking

[*wns. or crops) have not
impacted zone.

Left Bank <s!0j 9

RigntBank ( 10") 9
i— £

SubopCimal

The bends in the stream
increase the stream length
2 to 3 times longer than if
it was in a straight line.

13 OOl3 12 II

Water fills >7S% of the
available channel: or
<2S% of channel substrate
is exposed.

IS 14 13 12 II

70-90% of the strcambank

vegetation, but one class
of plants is not well-

evident but not affecting
fiitl nl"Mit •TfYktutti •fefifjifBtfal

than one-half of the
potential plant stubble
height remaining.

X 7 6
L « 7 6

Moderately stable;
infrequent, small areas of
erosion mostly healed
over. 5-30% of talk in
reach has areas of etosion.

1 7 6

• 7 6

Width of riparian zone 12-
18 meters; human
activities have Impacted
zone only minimally.

8 7 6

8 7 6_________^___

Marginal

The bends in the stream
increase the stream length
2 to 1 limes longer than if
it was in a straight line.

10 9 8 7 6

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

1 0 9 8 7 6

30-70% of the sneambank

vegetation; disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
man one-half of the
potential plant stubble
height remaining.

5 4 3
$ 4 3

ILf Atft»na>«4v •MlCtshla»* 111*

60% of bank in reach has
areas of erosion; high
•mcuM nntM«rial Atmnm

floods.

5 4 3

5 4 3

12 meters; human
activities have impacted
zone a great deal.

5 4 3

5 4 3

Poor

Channel straight;
waterway has been
channelized for a long
distance.

5 4 3 2 1 0

Very little water in
channel and mostly .
present as standing pools.

5 4 3 2 1 ft

Less than 50% of the
strcambanksurfeces
covered by vegetation;
dtsnipooft of stftatnbank
vegetation is veiy high;
vegetation has been
removed 10
5 cenumeteis or less in
avenge stubble height

2 1 0
2 1 0 .

Unstable; many eroded 1
•tew -nw* neat fieouent 1
along straight sections and
bends; obvious bank
sloughing; 60-100% of
bank has erosional scats.

2 1 0

2 1 »

Width of riparian zone <6
meteis: little or no riparian
vegetation due to human
activities.

2 t 0

2 1 0

Total Score.

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Appendix A-1 Habitat Assessment anJ Physicochemicat Characterization Field Data Sheets • Form 3
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME

STATION* ST>n

LAT

UtLLfL rSrwfc
U RIVERMILE

LONG

STORET*

LOCATION **.< . -- -\

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY V^TR D^5 OlC. 'Y5^ REASON FOR SURVEY

Habitat
Parafeeter

t •
| Fnir«u»*l

Substrate/
Available Caver

1 k
?

SCORED

2j!ohl̂ «lMtr»l*
ChwfvvfttliiM

to
SCORED

1 Pool *^

VariabOhyx

SCORE

4.OMBMI
1 .ilr»Mtfji*

-,;
'-r ~

"" tf-
* 1

SCORE

5. Sediment *

\fr

SCORE

Optimal .t
Greater than 50% of

epifaunal cotonfeacioa and
fish covet; mix of snags,
sttbmcvged togs» undercut
banks. cobWe or other
stable habitat and at stage
to allow Aiil coloaizatfcn
potential (Leu. togs/snags
that are got new fkft and
niq transient).
20 19 U 17 16

,. -/- .̂..tf — • -*no vMi mDnmym
vegetatioa common.
20 19 ir 17 f&t

snutt-shallow, smiH-^eep
ools pRxenC
20 19 IB 17 16

rcdfinf ibscntor

DTRIli pMXCCB.

'*> O

^5) 19 IK 17 16

ittle or no enlargement of
lands or point ban and
... ikan 4^L ^JffA. tr^

low-gradient streams) of

ediment deposition.

20 Vvbr IS/IT) is

Cat
Sabvprnnl

30-50% mix of stable
hahitftfr ^wHLunlvii fhr fhl

colonizatioii potential;
adequate habkat lor
maimenaDce of
Dopnbtions: pretence of
additional subsnte in dw
farm of acw&tt. but not
yet prepaied for
cohmizacian (may me at
bigh end of scale). ...

IS U U ffl 11

no suooKiyca yc^mnott
present

15 14 U 12 U

15 14 13 12 It

present, usually in areas of
tviAem WMIMIMIIC-

evkienceofpast

dredging, (greater than
past 20 yr) may be
prescoc but recent
channvlizatioQ is not
present

IS 14 13 12 II

Some new increase in bar
formation! mostly from

sediment;
5-30% (20-50% tor low-
gradient) of the bottom
affected; slight deposition
in pools.

15 14 13 12 II

egory
Marginal

10-30% mix of stable
hhkittf* halhira* Mrailahilirv

less than desirable:
substrate frequently
oistucbcv or icinovccL

10 9 I 7 6

VGgCCfltiOtt.

10 (g> « 7 fr

rmv*f«ttT rhiM fteen nnAlc

9 9 t '7 «

xKusivc^ tjnbmkumus

present oa bon banks; and

channelized and dismpted.

0 9 » 7 6

Moderate deposition of
ew gravel, sand or fine

air. 30-50% (50->0% for
ow-cndient) of the
bottom affected; sediment
deposits at obstructions,
onsuictions, and bends;

moderate deposition of
pools prevalent
0 9 I 7 6

Poor

Less than 10% stable
lukltW lnr»fr nTfc^«:t«* ae>

obvious^ mbsmttE
unstable or tacking.

5 4 3 2 1 0

tufa-pan ctay oroevnx^;

s * > 2 * . a

5 4 5 45) 1 •
R«As chAml wirk v^lkw

or cement; over 80% of

cfeawKUzedanddisiuptett
fMcfMiaun hahil^ _.^*llu

ttefcfl or removed
nuidy.

S 4 3 2 1 0

material, increased bar

0% (10% for low
gradient) of (he bottom

unging frequently; pools
almost absent due to
ubstanlial sediment
eposition.

5 4 3 2 1 0

Appendix A-1 Habitat Assessment and Physicochemtcal Characterization Field Data Sheets - Form 2
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Habitat
Parameter

6. Channel
Sinuosity

.>

SCORE In

7. Channel Flow
State .

^
SCORE *n

IBank
Vegetative
Protection (score
each bank) '

Note: detenniae
left or right side by
facing .'
downstream.

(^SCORED (LB)
SCORE 5_(RB)

9. Bank Stability
(icon each bank)

,. <%r«w« i

SCORE;i_<LB) f

Caiegory

Optimal

The. bends m the stream
incrrase the stream length

1 3 to -Climes longer than if
I k was in a straight line.
(Note - channel braiding i
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

1 20 19 K 17 16

Water reaches base of
both tower banks, and

Mninimal amount of
channel substrate b
exposed.

feffN 19 /»» 17 16

taDKthan90%ofthe
soeambank surfaces
coveted by native
vegetation, including
trees, ondentory shrubs,
or noitwoody
macrophytes; vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants
allowed lo grow naturally.
Left Bank 10 ff.
Right Bank 10 ^f

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential for future
problems. <S%ofbank
affected.
Left Bank fa) 9

SCORED (RB) j Right Bank ifo 9

10. RiparUa 1

Width (scare each
DanK npanan zone)

SCORE! ̂  (LB)
SCOREl/l(RB)

Width of riparian »»e
> If meters; human
activities (i.e.. parking
lots, roadbeds, clear-cuts,
lawns, or crops) have not
impacted zone. j._
Left Bank 10 (f '
Right Bank 10 ^)

Suboptimal

The bends in the stream
increase the stream length
2 to 3 times longer than if
it was in a straight line.

15 M 13 12 II

Water fills >75% of the
available channel: or
<25% of channel substrate
is exposed.

IS 14 13 12 11

70-90% of the streambank

vegetation, but one class
of plants is not well-
represented; disruption
evident but not. affecting
nil plant growth potential
o any great extent; more

than one-half of the
ntential plant stubble
cicnt mmuniiig.

< 7 6
8 7 6

infrequent, small areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

S 7 6
8 7 6

Width of riparian zone 12-
11 meters; human
activities have impacted
zone only minimally.

8 7 6
8 7 6

Marginal

The bends in the stream
increase the stream length
2 to 1 limes longer than if
it was in a straight line

10 9 S 7 6

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

10 9 8 7 6

50-70% of the streambank

vegetation: disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
than one-half of me
ntential plant stubble
night remaining.

5 4 3
S.. ' 4 3

Moderately unstable; 30-
60% of bank m reach has
areas of erosion; high
erosion potential during
Hoods.

5 4 3
5 4 3

Width of riparian zone 6-
2 meters: human

activities have impacted
zone a great deal.

5 4 3
5 4 3

Poor

Channel straight:
waterway has been
channelized for a long
distance.

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

S 4 3 2 1 0

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed to tf _
5 centimeters brtess in
average stubble height

2 1 0
2 I O

Unstable: many eroded
areas; "raw* areas frequent
along straight sections and
beads; obvious bank
sloughing; 60-100% of
bank has eroskmal scars.

2 1 0
2 I 0

Width of riparian zone <6

vegetation due to human
activities.

2 t 0
2 I 0

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

4k i
r* "

STREAM NAME S £> 12-

STATTONK RIVERMILE

LAT LONG

STORET*

INVESTIGATORS

FORM COMPLETED BY

LOCATION J"A *L 1 1 '£.*%. •L>>^r-'fc— - ' „-

STREAM CLASS

RIVER BASIN

AGENCY

DATE fe~' ^~?^ • REASON FOR SURVEY
AM PfU

HtbiUt
ParittTeter

I FnifttMiMl

Srtstnte/
Available Cover

.13
SCORE

7 a«t*J gatiMlaTm AJ-

lo;
SCORE

3. Pool
Variability

SCORE

4.Cha*ad
AKrrafio*

^
SCORE

ISedlmeat

^SCORE

Optinal

Greater than 50% of

cptftmiai colonization and

subfiicfgicd fogs, undercut

stable habitat ud at stage
to «l(ow Rill ootonizatioo
potential (I.e, loes/sn«fs
chat *e mt new fill and

20 19 IS 17 (16)

Mixture of subsmte
•M«f««*W« «fblk •_ J i Mlut

nim sand |ptT MMTHI, tool
mats «od subamged
VggrtlfiOH CORBIKNI.

20 19 It 17 te

smill*sfa.rilow. snutlnlecp
pools present*.

20 l» t* 17 1$

dredging absent or

20 ^I9jl» 17 16

islands or point ban and

tow-0ndienc streams* of
ihe bottom affected by
sediment deposition.

20 19 IS 17 16

Cat

SuboplfMl

30-50% mix of stable
h*hS»*»- tawM-cuSftMt Cw ful

cotomzackm potential;
adr tiuaff habitat for
maimenanceof

additional substme ia the
(bcm ofnewfttl. but not
|fet pccpaRfl lor
coloaizacion (may me at
high end of scale).

15 14 U 12 11

Mixture of soft sand. mud.

and submecijed vegetation
fflcsenc

15 (\$ 13 12 tl

15 14 13 12 II

Some dianneiizatkn
present* usually tat VTMJ of

vELm e

dredging, (greater than
past 20 yr) may be
presets^ but recent
channelization is not
present.

IS 14 13 IZ It

formation, mostly from ~

5-30% (20-50% for low-
gradient) of die bottom
affected; slight deposition
in pools.

15 14 f!3<. 12 tl

egory
Marginal

10-30% mix of stable

less than desirable-.

ootntbcw or ictuovcd.

10 9 S 7 6

AIL mud or clay or sand

mat, no suonKCgcd
vegetation.

10 9 « 7 6

prevahnt than deep poolv

0 9 * 'f '«

ChartnHi2atkM niay be
irr^^rm • - ••>!! •• ilraai mmwmxpcnsivCy cfnoazuoBicnts

bamdized and disrupted

0 9 * 7 6

new gravel, sand or fine

bars; 30-50% (50-80% for
ow-gndient) of the

bottom affected; sediment
deposits at obstructions,
onsirictions. and bends;

moderate deposition of
pools prevalent

0 9 S 7 6

Poor

Less man 10% stable
MlnlM. laKfc of nablDK IS

obvious; substrate
unctefali* nr laetiMa*

5 4 3 2 1 0

Hard-pan day or bedrock
no root mac or vegetation.

5 4 3 2 1 0

5 4 f 3 } 2 §'• 0

orcemenc over KOHof

tiMin*tili»rt'**ut rficmMlvtfl

insutaiii nioicat gicauy
tteced or removed

entirely.

5 4 * 2 1 ft

material, increased bar

50% (80% for low-
radicnt) of the bottom
tanging frcquenlly; pools

almost absent due to
ubstantial sediment
eposicion.

5 4 3 2 1 0

Appendix A-l Habitat Assessment and Ph\sicochemicat Characterization Field Data Sheers - Form 2
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Habitat
Parameter

6. Channel
Sinuosity

If
SCORE

7. Channel Flow
Status

\^1SCORE'

8. Bank
Vegetative
Protection (score
each bank)

Note: determine
left or right side by
being
dovmstieam.

""7
SCORE _£<LB)
SCORE "7 (RBI

9. Bank Stability
(score each bank)

&t
SCORE A(LB)
SCORE ( (RBI

10. Riparian
Vegetative Zoac
Width (score each
bank riparian zone)

*\
SCORE JL(Lfl)
SCORE J_(RB)

.

Category
Optimal

The bends in the stream
increase the stream length
3 to 4 limes longer than if
it was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.
20 19 18 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.
20 19 18 17 16

More than 90% of the
streambank surfaces
covered by native
vegetation, including
trees, undcrstory shrubs,
ornonwoody
mactophytcs; vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants
allowed to grow naturally.
Left Bank 10 9
Right Bank 10 9

Banks stable; evidence of
erosion or bank failure
absent or minimal; little
potential fix future
problems. <5%ofbank
affected.
Left Bank 10 XV 1
Right Bank 10 £j?

Width of riparian zone
>IS meters; human
activities (Le.. parking
ols, roadbeds, dear-cuts.
Mwns. of crops) have not
impacted zone. *\
Left Bank 10 ( 9\
Right Bank 10 &

Suboptimal

The bends in the stream
increase the stream length
2 to 3 times longer than if
it was in a straight line.

15) 14 13 12 II

Water fills >75% of the
available channel: or
<25% of channel substrate
is exposed.
^\
15 y 14 13 12 11

70-90% of the streambank

vegentiAp, bjjf one rlass
of olants is not wdt
tcsatxcsAfA' ifumnlion
evidenrTbuTnot affecting
faU plant growth potential
to any great extent; more

potential plant stubble
height remaining.

* ft; 6

• « 'fc> «
Moderately stable;
infrequent, smalt areas of
erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

8 7 6
8 7 6

Width of riparian zone 12-
18 meters: human
activities have impacted
zone only minimally.

8 7 6
8 7 6— _____ ______

Marginal

The bends in the stream
increase the stream length
2 to 1 times longer than if
it was in a straight line.

10 9 8 7 6

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

10 9 8 7 6

vegetation: disruption
obvious; patches of bare
soil or closely cropped

than one-half of the
potential plant stubble
height remaining.

'
5 4 3

5 4 ^
Moderately unstable; 30*
60% of bank in reach has
areas of erosion; high

floods.

5 4 3
5 4 3

Width of riparian zone 6-
12 meters; human
activities have impacted
tone a great deal.

5 4 3
5 4 3_______

Poor

Channel straight;
waterway has been
channelized for a long
distance.

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

5 4 3 2 1 0

Less than 50% of the
streambank surfaces
covered by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed 90
5 centimeters or less in 1
average stubble height

2 1 0
2 . 1 - 0

Unstable; many eroded
areas; "raw* areas fieouent

bends; obvious bank
sloughing; 60-100% of
bank has erosiona! scars.

2 i a
2 1 0

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

2 I 0
2 1 0

--

Total Score.

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME fa

STATION* JD-7A

LAT

Ik fcZroo/f
RIVERMILE

LONG

STORE! *

LOCATION **U • -c_ J

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE ,f\ REASON FOR SURVEY
6 -/ 7- 1 f AM (PM

Habitat
Parattetcr

LEpibaial
Sabsfnlrf
Available Cover

SCORE /— >

ttMil ̂ ttbrtnlr

o

IPMl

Variability

-»-—

SCORE ^ "•

*ChaMd
1 Alllll J-il-ia

A,

SCORE /7

S. Sediment
Deposition

if
SCORE 'U

I

I Optimal

(Greater than 50% of
I substrate favorable for

(banks, cobble or other
(stable habitat and at stage
1 to allow IWI colonization
1 potential (Le.. logs/macs
(that are not new fall and
1 ml transient.
1 20 19 IK 17 16

Mixture of substnfc

vcccttboft convnoB.
20 19 tr 17 16

Even mix of large-
shallow, larce-deep.
smatt-shaJlow. smaU-deep
pools pfcscniL

20 19 IS IT 16

Chanoelizafkvi w
dtedginK absent or
HUHIH*̂ ^ CfWMHh Mfifk

nofnuu PAQBCH.

20 © It 17 16

Little or no enlargement of
islands or point tars and
less than 5% <20% for
low-gradient streams) of
the bottom affected by
sediment deposition.

20 19 IS 17 (6

Cai

SvboptiaMl

30-50% mix of stable
habitat; wdl-stfiled lor 6M
colontmiott potential*
•*t»*MU*» k*h£t̂  tnr

populations; presence of
additional substrate in the
form of newfatt. but not
yet prepared Cbr
colonization (may rate at
high end of scale).

15 14 <£f>l2 II

Mixture of soft sand. mod.

mcscot.

IS 14 13 IZ It

Majority of pools large-
deep; very few shallow.

15 14 13 12 II

Some chwinciimitn
present, usually in veas of

evidence of past

dredging, (greater than
past 20 yr) may be
present, but recent
channelization U not
present.

15 14 O 12 11

Some new increase in bar
formation, mostly from
gravel, sand or fine
sediment;
5-30% (20-50% for low-
gradient) of (he bottom
affected: slight deposition
in pools.

15 14 13 fa\ II

ejory
Marginal

10-30% mix of stable
habit*; habit* availability
lea riuta decinhltr

10 $&?* 7 6

AU, mud or day or sand

U JIM I •firm

10 (9) S 7 fr

oiliow pools muco Rioie
mvaicncOton deep pools.

10 » t r 7 6

Ouiinrlimion tmyb?
extensive; embaAkmcnts

ptTsent on DQtn uncs; ana

channelized and disrupted.

0 9 » 7 6

Moderate deposition of *
ew gravel, sand or fine

sediment on old and new
bars; 30-50% (5040% for
ow-gndiem) of the
bottom affected: sediment
deposits at obstructions,
constrictions, and bends;
moderate deposition of
pools prevalent.

0 9 8 7 6

Poor

Less than 10% stable
habitat; lack of habitat is

5 4 3 2 1 0

Hard-pan clay or bedroc ;̂

5 4 > 2 1 0

Majority of pools small-
shallow or pools absent.

<S> 4 3 2 1 0

Banks shored with gabion
or cement; over 80% of

liKtreun hahitar nmlv

Itetcd or removed
entirely.

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar
development; more than
50%(>0%rbrlow-
gradieni) of the bottom
hanging frequently; pools

almost absent due to
substantial sediment
(position.

5 4 3 2 1 0

Appendix A-1 Habitat Assessment and Phvsicochemical Charac(en:ation Field Data Sheets - Form 2
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Habitat
Parameter

6. Channel
Sinuosity

SCORE H

7. Channel Flow
Status

/7
SCORE >&

8. Bank
Vegetative
Protection (scare
each bank)

rioter actcfuuiK
left or right side by
foe ing
downstream.

SCORES (LB)

SCORE jSl{RB>

9. B*ak Stability
(score each bank)

SCORE JL(LB) [
SCORE Jl(RB) 1

10. Riparian I
Vegetative Zone I
Width (score each
bank riparian zone)

SCORE 10 (LB)
SCORE /ji.(RB)

Category

Optimal

The bends in the stream
increase the stream length
3 to 4 limes longer than il
if was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. This
parameter is not easily
rated in these areas.

20 19 1* 17 16

Water reaches base of
both tower banks, and
minimal amount of
channel substrate is
exposed.

20 19 U 17 fjo)

Mote than 90% of the
streambank surfaces
coveted by native
vegetation, including
trees, undcrstory shrubs.
ornonwoody
macrophytes; vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants
allowed to grow naturally.

Left Bank (\fy .9]
Right Bank <g) 9

erosion or bank failure
absent or minimal; little
potential for future
problems. <5%ofbank
affected.
Left Bank 10 /fi?
Right Bank 10 (j)

Width of riparian zone
>18 meters; human
activities (i.e., parking
bis. roadbeds, dear-cuts,
lawns, or crops) have not
"impacted zone.

Left Bank Q5> 9
Right Bank (tfj/> 9

Subopliaal

The bends in the stream
increase the stream length
2 to 3 limes longer than il
it was in a straight line.

15 14 I3fl2}ll

Water fills >7S% of the
available channel: or
<25% of channel substrate
is exposed.

IS 14 13 12 11

7040% of the socamfaank
surfaces covered By native
vegetation, but one class
of plants is not well-
represented; disruption
evident bat not. affecting

to any great extent; more
than one-half of the

CI£nt ICiJUJiUfllg.

8 7 6
8 7 6

Moderately stable;

erosion mostly healed
over. 5-30% of bank in
reach has areas of erosion.

8 7 6

8 7 6

Width of riparian zone 12-
18 meters; human
activities haw immuned

zone only minimally.

8 7 6

8 7 6

Marginal

The bends in the stream
increase the stream length
2 to 1 times longer than if
it was in a straight line.

1 0 9 8 7 6

Water fills 25-75% of the
available channel, and/or
riffle substrates are mostly
exposed.

10 9 8 7 6

50-70% of the streambank

vegetation: disruption
obvious: patches of bare
soil or closely cropped
vegetation common; less
than one-half of the
lolential plant stubble
eight remaining.

5 4 3
5 4 3

Moderately unstable' 30-
60% of bank in reach has
areas of erosion; high

floods.

5 4 3
5 4 3

ITidth of riparian zone 6-
2 meters; human

activities have impacted
tone a great deal.

5 4 3

5 4 3

Poor

Channel straight:
waterway has been
channelized for a long
distance.

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

5 4 3 2 1 0

Less man 50% of the
streambank surfaces '
covered by vegetation;
disruption of streambank
vegetation Is very high:
vegetation has been
removed to
5 centimeters or less in
avenge stubble height I '

2 1 0
2 1 0

Unstable; many eroded
areas* "raw" areas frcouent
along straight sections and

sloughing; 60-100% of
bank has crosional scan.

2 1 0

2 1 0

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

2 I 0

2 1 0

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (FRONT)

STREAM NAME flbjUf ffW*

STATION ̂ fofa RIVEsfcLZ

LAT LONG

STORET*

LOCATION M^UY-K

STREAM CLASS

RIVES BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY DATE
TIMZ *H CM

REASON TOR SURVEY

at

1
ji
1
S.

H4.&*

L Epi&Dmal

Avaibfc Cover

SCORE

jb Pool 5uJ>*fCT3XB
f^u. _ . - , j i VJJ.W..UL

SCORE

— 'SCORE

4 Sedurant
Deposxoon

SCORE

a. CWmelFlow 1

i

SCORE

Optimal

Greater than 50% of
substrate favorable for
epifaanal colcrasaiion
and fish cover; =ix of
snags, submerged logs,
usdercst banks, cobble
or other stable habitat
and at stage to allow full
coloncafcsx potential
(Le, logj/snags that are
Sat new fall and sal

20 19 18 17 16

materials, with gravel
and Ssn sand prevalent;
root mars JT**I sub merged

20 19 18 17 16

EvenmSE of large-

smaH-shaDow sma,J^
deep poofa present

20 19 18 17 16

1 tttle or no enlargement
of is i»»»J« or point ban
and less than5% <20%
for law-gradieic itaeanrj)
of the bottom affected by
sediznent depositioa.

20 19 18 17 16

Water reaches base of
lothlowerbanks, and
EninBtial amount of
•hamf?, substrate if
exposed.

20 19 18 17 16

Oftmlffy*

S^optima

30-50% ssx of «abl«
habital;weQ-saited £>r

potrrrial; adequate

of popnlitoro; pajerce

not yetpspared for
coiocbabcsT (may ale at
high eod of scale;.

15 14 13 12 11

Miume of soft sand,
sTui, crclay;2tad nay
be daicBimXiome mot
y*^a^y JTMJ subraezged
veset anon pas est .

15 14 13 12 11

Majoziiyof pools lazga-
deep;very few shallow.

15 14 13 12 11

Some new inoease in
bar formation, mostly
£nm gnrel, s aad orfeie
sertirnent;
5-30% (20-50% for low-
gradient) of thebottom
aSected; slight
deposition in pools.

15 14 13 12 11

Witeralij >75%of fa
available channel; or
«25% of channel
sub strate is exposed.

15 14 13 12 11

n Cate^oxy

Marginal

10-30% ait of jtable
habitat; habitat
availability less than
desirab le ; substrate
fsouentry disturbed or
lenzived.

10 9 8 7 6

All imd or clay or sand

mat; no submerged

10 9 8 7 6

SiiDow pools rauci
i -».!• psvalent tiian deep
pools.

10 9 8 7 6

Moderate deposition of
new grave], sand or fine
sediment ca old and new
b*rs; 30-50% (50-80V.
fee lovF-gradient) of the
bottom affected;
sediment deposits at
obstructions,
construrbotts, and bends;
moderate deposition, of
pools prevalert.

10 9 8 7 6

Witerfilb 25-75% of the
available ciunnel, and/or
riffle substrates are
mostly exposed.

10 9 8 7 6

Poor

Less than 10% stable
kibitit; lack cfhab iut is
obvicus; Wo strata
uzzstab le or lacking.

5 4 3 2 1 0

Hard-pan clay or
bedrocJc;no sot mat or
vegetation.

5 4 3 2 1 0

Majority of pools small-
shallow orpools absent

5 4 3 2 1 0

Heavy deposits of 5ne
material, ircreased bar
deve!opmeri;raoK than

gradient) of thebottom

pools almost absent due
to substantial sediment
deposition.

5 4 3 2 1 0

Very little water in
charctel and mostly
pssentai rtanding
pool).

5 4 3 2 1 0

crnv/nwnw\vtrl/monitorinE/AWPD/RBP/pics/a7.gif 6/1/99
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BAG

3
j

.c
w

w
.6

|

c

t
•a

.a
T
a
1
.C

5

tl

•V

&. CHumtl

SCORE

7. Chumel

SCORE

.

SCORE (L3)

SCORE ,(RB)

SL. Vece&tivc

eachbank)

Kate: determine
left cr right jide by
<j>~^; downstreaze-

SCORE (L3)

SCORE (RB)

10. HJparxm

\VadtK(scoK each.
tank nparianzone)

SCORE (LB)

SCORE (RB)

' "̂  '- ^^^Ctery

Oorimal
OianTvh^fitic'n or
dredsii; ab sent or

noraui pat-tern.

20 19 18 17 16

Thebesdt in the rtreim

jen-ti3 to 4 tunes
longer tr-inif it-was in a
sraigj£ line. (Note -

coastal plans and other
low-Jyisg ajeas . This
pamaear is cot eas iiy
ra*d in these aieas.

20 19 18 17 16

B ami ftjbk • evidence
of ciorian or bank fa fin re
absent cr minimal; little
pottriiil £ir future

Left Bask 10 9

RightBank 10 9

Moz frj- 90% of the
fDeaz=aarJc Rcfaces **•*

covered by native

ornoiwoody

disinpticsi thiuga

adsraal or rot tnafst,
timcrt all planb allowed
S grow ratnnllT-

-eftBack 10

RjghtBank 10

Width of riparian zon
^lo mt&s; A2nan
ictmiies (ie., paDcing ,
ob, zoadb «ds, clear-cuts, :
awns, orcropj) ha%« not
tnpac%d=ane.

^ABank 10 9

Light 3 ink 10 9

*

paseri, osuilly inareas
ofbridge abulnsents;
eviderce of past

dredgir^ (greater than
past 20 yr) maybe
pssezt, Dnt scent
chaimeiizatian is not
pas ere.

15 14 13 12 11

Thebends in the stream
jtcrease the stream
ength2 to 3 tiroes
ocger than if ifwas in a

15 14 13 12 11

Moderately stab le;
s&quez^ small ana* of
emion asostly healed
over. 5-30%ofbank in
reachhas areu of
erosion.

8 7 6

8 7 6 -

70-90% cf the

covered by rative
vegetation^ btrt one class
of plans if notvreH-

fhll plaTa gowth
poteizial to any great
extent; aore than one-
half of the potential plant
stobblf height
nmairang.

8 7 6
8 7 6

ffidth of liparian aare
.2-18 me terj; human
kctivrties have impacted
are only minimally.

8 7 6

8 7 6

^ '' '

OiaTiTi»Ti7'j>tinn TIVIV^T
extensive; ermarJonents
or shoring stmctmes
pas'tnt on both banks;
and 40 to 80% of rtre am
reach channelised and
disrupted.

10 9 8 7 6

The bends in the stream
iscrease the stream
£ngth2 to 1 lizncs1

anger taanifittv as in a

1 0 9 8 7 6

Moderately-unstable; 30-
60% afbaak mreackhai
areas of erosion; ragh

floods.

5 4 3
5 4 3

50-70% of the
steeambank sxcfacts
covered by vegetation;
disruption obvious ;
patches ofbaa soil or
c]os«ly cropped
vegetation common, less
than one-half of the ^

5 4 3

5 4 3

Width of riparian sone 6-
1 2 meteos ; human
activities have impacted
zone a gteat deaL

5 4 3

5 4 3

Poor
Barks shoied with

80% of the stteanireaca

djjrrsted. Icsireiia
habitat greaily alteitd or

5 4 3 2 1 0

Ccamel straight;
waierwayKai bees
cki=-jjib«. fcr a Icrg

5 4 3 2 1 0

Unstable; Trury ezadec
areas; "aw ~ asa*

sect£=s a&dbends;
obvicus barJc sJccgk
60- 1 00% ofo ank has
erosionalscac.

2 1 0

2 1 0

Less tian 53V. of the

covered by v«getac=i;
dura? tics c£ sire ainoank
regstaBonis veiyhig=;
vegeiaconoas been
remsved ta
5 ce — -teas orless zc
areage stubble "»*;'"1

2 1 0

2 1 0

Width of riparian an
<6 rsears: Ettle or DO
•••pa-an ve^iaricn cut
b amr-an activities.

2 1 0

2 1 0

Total Score

6/1."
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HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADDEtNT STREAMS (FRONT)

STREAM NAME

STATION «fi.DL3

LAT

RJVERMILE

LONG

STORET*

LOCATION «%.. _" ^

STREAM CLASS

RIVER BASIN

AGENCY

INVESTIGATORS

FORM COMPLETED BY •J*7? l£L hO ̂  REASON FOR SURVEY
falJT/I'+yF*) fM

Habitat
ParaaMfer

I.Epifa«nat
Sabstntc/
AvaitaUeCmr

\\
SCORE

IFooiSilMtrate
Ctaractertaaifam

%"SCORE

3.p»at
VarbWHy-

SCORE '-~

4ChaMKt

AlteratiM

i'.\

SCORE

5. Sediment
Deposition

r -\\o

SCORE

Categorr

OptiMl

Greater tan 50% of
substrate tavonbte for

fish covo; mix of snafs,

banks, cobMe or otter
sable habitat and at sag*
0> iHow M ootoabttfca
potential (te, logs/snags
due are 001 new raM art
Mf tnmicflî .
20 19 IS I? 16

ManliJiC Of SUlUtt Jte

uts flhdmfami]̂ *
>*Mtf4 t̂ffa^B fMflMMWMK

20 19 tr 17 16

EvaiBixorUde-
tioHow.targe^fccp.
mnK-doUow, small-deqi
pools pfcseM.

20 19 It 17 I«

ChMoefizaiionGr
dredging absent or

-

20 19 IB 17 16

Jtrte or no enlargement of
islands or point ban and
less than 5% <20K for
low.vmtirnr ttmmck at

ic bottom affected by

20 19 IS 17 16

SvboptfpMl | MarthMl

30-50K mix of stable
habitat; wcB-SMcd for Ail)
rolomfaatioapotemiai;
ade(BMie habitat for

population; presence of
•wtl̂ afaif̂ BAf OthcfV^Bli* tM llkj*

(bm of newftO. bM not
yet prepared fer
cokMuzaboa(maynteat
kitbewtOfscateX i

1 10-10% mix of stable
I habitat; habitat availability
(less than desirable:

1 duiwbed or renovedV

Mixmm of softsaad. mud.
ordagr.mdBiaybe

Pa MHMIMÎ tJ TCytatioil

IS 14 U r&\ II

Majority ofpeols laife-
deep; very few shadow.

t*t>t /u-utty/& ti
SOMC diMMKlimiLii
present* umily hi HTCTS of
bridge abtttMBU.
cvfidcno*? oCpvt
•anBeUtMion.U,

dfM(id£ dmttr itiaVi
p0r20yr)Burbe
pfdcoC out icocnt

present. j

AJLmudord«yornnd
booooi; little or M» noc
ou£ no subroerjcd
vcg t̂adoiL.

10 9 S &C »

Shallow pools mach moR
prevalent thM deep pools.

or stMKifif stniciuvcs
pcdcac on both bmks; md
40 10 WH of stream reach
chiTOKnr<4 ifiik dnruptcdL

-
15 14 13 12 It f^fsj * 7 6

fbcmatioft, mostly from
travel, sand or fine
sediment;
S-JO%aO-JO%fork>w-
gndienO of the bottom
anected; slight depoiitton
in pools.

15 14 13 12 II

Moderate deposition of *
new paveL sand or fine
sediment on old and new
ban: 30-50% (5040% for
low-tradienQofthe
bottom affected; sediment
deposits at obstructions,
constrictions, and bends:
moderate deposition of
pools prevalent

10 9 I 7 r£

Poor

Less than 10% stable
habitat; lack of habitat is

(•stable or laden*.

Hard-panda? or bcdroc-̂
to root mat or «.y taiiua.

5 4 3 2 1 6

Majority of pools smaO-
shaflow or pools absent.

Bwks snored with pbba
r cement; over MWfc of
• stream reach
> •* ** A .f* „ , — . _ Jnanncinco ana nimipieo..
•ttUcam habitat (ready
llTiTil or removed

entirely.

5 4 3 2 1 0

Heavy deposits of fine
material, increased bar

50% (10% for low-
gradient) of dw bottom
flanging frequently, pools
Imost absent due to

substantial cediraent
eposition.

5 4 />y 2 1 0

Appendix 4-1 Habttai Assessment and Physicochemtcal Characterization Field Data Sheets - Form 2
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J Habitat
1 Parameter

| 6. Channel
I Sinuosity

r
(SCORE

j 7. Channel Flow
I States

&\ SCORED

1 8. Bank
I Vegetative
1 Protection (score
I each bank)

1 Motel odcfiuiiic
1 left or right side by
J facing
1 uOwnstranL

j SCORE 1(LB)
1 SCORE ̂ (RB)

5. Bank Stability
(scon each bank)

<Tf
SCORgS O-B1

J SCORCqT (RB) j

I j
10. Riparuo
Vegetative Zone
Width (score each
bank riparian zone)

SCORED (LB)

SCORB\)£_(RB)

Category

Optimal

The bends in the stream
increase the stream length
3 to 4 times longer than if
it was in a straight line.
(Note - channel braiding is
considered normal in
coastal plains and other
low-lying areas. Tab
parameter is not easily
rated in these areas.

20 19 IS 17 16

Water reaches base of
both lower banks, and
minimal amount of
channel substrate is
exposed.

20 19 IS 17 16

More than 90% of the
•Jl̂ MtlmiL t.luf- J4

covered by native

oroonwoody
macrophyfes; vegetative
disruption through grazing
or mowing minimal or not
evident; almost all plants
allowed to grow naturally./
Left Bank 10 14
Right Bank 10 j^

Banks stable; evidenoe^of
erosion or bank failure
absent or minimal; (tale
potential for future
problems. <S%ofbank
affected.

Left Bank 10 9

Right Bank 10 9

Width of riparian zone
>l 8 meters; human
activities (Le, parking
ots, roadbeds, dear-cuts,
awns, or crops) have not
mpacted zone.

Left Bank 10 9

Right Bank 10 9

Suboptimal

The bends in the stream
increase the stream length
2 to 3 times longer than if
it was in a straight line.

15 14 13 12 11

Water WIs >75% of the
available channel: or
<2S% of channel substrate
is exposed.

-—^
15 U/f&\12 II

70-90% of thV6eanbank

vegetation, but one class
of plants is not well-

evident but not. affecting
full plant growth potential
to any great extent; more
than one-half of the

height remaining.

fo) 7 6

I*' * «
Moderately stable;

erosion mostly healed
over. 5-30% of bank in
reach has anas of erosion.

f^LT^ 7 *vK 7 *
Wufch of riparian zone 12-
18 meters; human
activities have Impacted
rone only minimally.

V î 7 6

\*s 7 6

Marginal

The bends in the stream
increase the stream length
2 u 1 times longer thafl'if
it was in a straight line

10 9<rff/P «

Water fills 25-75%of the
available channel, and/or
riflle substrates are mostly
exposed.

1 0 9 8 7 6

50-70% of the streamfaank
surfaces covered by
vegetation: disruption
obvious; patches of bare
soil or closely cropped
vegetation common; less
man one-half of the

height remaining.

5 4 3
5 4 3

Moderately unstable; 30-
60* of bank in reach has
areas of erosion; high
erosion potential during
floods.

5 4 3

S 4 3 J

Width of riparian zone 6- j
12 meters; human
activities have impacted
zone a great deal.

5 4 3

5 4 3

Poor

Channel straight:
waterway has been
channelized for a long
distance.

5 4 3 2 1 0

Very little water in
channel and mostly
present as standing pools.

5 4 3 2 1 0

Less than 50% of the
Ommhanlr cnr&rw '

coveted by vegetation;
disruption of streambank
vegetation is very high;
vegetation has been
removed 10
5 centimeters or less ia
avenge stubble height

2 1 0

2 I ft I

Unstable; many eroded 1
••«••: "•••MJ"" ••••• (••»«••••«•>

sloughing; 60-100% of
bank has eroskmal scars.

2 1 0.
2 I 0

Width of riparian zone <6
meters: little or no riparian
vegetation due to human
activities.

2 1 0

2 1 0

Total Score

HABITAT ASSESSMENT FIELD DATA SHEET—LOW GRADIENT STREAMS (BACK)

Appendix 4-1 Habiial Assessment anJ Phvsicochenncal Characieri:ation Field Data Sheets - Form 3
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Data Usability Review
Metals Analyses

by EPA Methods 6010B (ICP), 7470A (CVAA), and 7000 series (GFAA)
EPA Region I Tier ffl - type review

Client: Menzie-Cura & Associates, Inc.

Site: Industri-Plex, Woburn, Massachusetts

Laboratory: Woods Hole Group Environmental Laboratory, Raynham, MA

SDG: Lab ETR #s: 42547. 42551. 42574 and 42575

# of samples/Analyses: 17 surface water samples for project-specific list of 19 total metals
17 surface water samples for project-specific list of 19 dissolved metals
2 rinsate blanks for total metals (associated with sediments)

Initial Reviewer: Susan D. Chapnick. New Environmental Horizons. Inc.

Senior Reviewer: Dr. Nancy Rothman. New Environmental Horizons. Inc. 'ri --—\ £ , KjfL~———*

Date Completed: December 15. 1999 ' '

The Data Usability Review, representing a Region I Tier Hi-type validation, was performed on the data
package. The intentions of this review are:
1. To determine if the data were generated and reported in accordance with the following:

• EPA SW-846 Methods 601 OB for ICP, 7471A for CVAA, and 7000 series for GFAA;
• Toxicological Surface Water and Sediment Sampling and Fish Sampling Work Plan and

Quality Assurance Project Plan for Industri-Plex Site, Woburn, Massachusetts, July 1999;
• Region I, EPA-NE Data Validation Functional Guidelines for Evaluating Environmental

Analyses, 12/96;
• Region I Laboratory Data Validation Functional Guidelines for Evaluating Inorganics

Analyses, February 1989.
2. To determine if the data met the program data quality objectives for acceptable accuracy, precision, and

sensitivity.
3. To determine and define the technical usability of the data based on the accuracy, precision, and

sensitivity QA/QC indicators defined in the site QAPP.
4. To update the project database with appropriate data quality qualifiers.

The Data Usability Review consists of five sections. Section I is the Overall Summary of Data Usability
including subsections addressing technical usability, accuracy, precision, representativeness, and sensitivity
of the data. Sections n through V are hand-completed checklists: Section II - Data Package Completeness
Review; Section in - Review of the Laboratory Data Summary Forms and Additional QA/QC Parameters;
Section FV - Review of Overall Data Package Compliance; and Section V - Example Sample Calculations.

1 New Environmental Horizons, Inc.



Data Usability Review - Metals Surface Water
Industri-Plex Site, Woburn, MA

Ecological and Human Health Environmental Investigations 1999

C. Technical Issues Affecting Precision and Representativeness - continued

Matrix duplicate precision could not be evaluated for 14 non-detected metals in the dissolved
metals results including: aluminum, antimony, beryllium, cadmium, chromium, cobalt, copper,
mercury, nickel, selenium, silver, thallium, vanadium, and zinc.

One field duplicate pair was included for each of the total and dissolved metals surface water
samples: SD-02 and SD-02DUP. Field duplicate precision criteria were met for all detected total
metals results and for all detected dissolved metals results with the exception of dissolved iron. The
RPD for dissolved iron in the field duplicate pair was 121%. The two dissolved iron results in the
field duplicate pair for dissolved metals were estimated (J) due to the observed imprecision.
Evidence of poor precision in field duplicate results is an indication of heterogeneity. This may
affect the representativeness of the dissolved iron results to the site location.

Field duplicate precision could not be evaluated for non-detected results in the total and dissolved
metals surface water samples. Therefore, field duplicate precision could not be evaluated for 11
total metals results (antimony, beryllium, cadmium, chromium, cobalt, copper, mercury, selenium,
silver, thallium, zinc) and 16 dissolved metals results (aluminum, antimony, arsenic, beryllium,
cadmium, chromium, cobalt, copper, lead, mercury, nickel, selenium, silver, thallium, vanadium,
zinc).

D. Technical Issues Affecting Sensitivity

Blank contamination in method blanks, field rinsate blanks, and initial and continuing
calibration blanks, along with an evaluation of the laboratory MDLs were reviewed to assess
sensitivity of the results compared to QAPP-required reporting limits.

Sensitivity was acceptable for all surface water sample results compared to the project-specific
reporting limits defined in Table 1-7 of the site QAPP (July 1999). Though all sample reporting
limits met project requirements, low-level contamination of several metals was observed in the
associated laboratory blank results for several total metals: aluminum, mercury, and zinc. Several
total metals results for aluminum, mercury, and zinc that were less than the project reporting level
and less than the blank action level were negated (qualified U) at the level found in the sample
based on blank actions as follows:

• aluminum (total): SD-05DEEP, SD-06, SD-07DEEP, SD-07SHALLOW
• mercury (total): SD-01, SD-03DEEP, SD-07DEEP
• zinc (total): SD-03, SD-04

12/15/1999 3 New Environmental Horizons, Inc.



Data Usability Review - Metals Surface Water
Industri-Plex Site, Woburn, MA

Ecological and Human Health Environmental Investigations 1999

F. Summary of Completeness, Documentation, and Chain-of-Custody Issues

Chain-of-custody (COC) documentation of temperature on receipt at the laboratory was missing for
several COCs. For samples received 6/21/99, a receipt temperature of 7°C was recorded. This
exceeds the criterion of 4 ± 2 °C. The samples were collected in the summer and immediately
sent via courier to the laboratory. Only surface water samples were collected associated with this
COC. It appears that they did not have a chance to cool-down completely by the time they were
received at the laboratory. No action was taken other than to note this discrepancy.

Indication of "sediment" or "surface water" for the association of the five-rinsate blanks was not
made on the chain-of-custodies. However, personal communication with the sampler, Peter Kane
of Woods Hole Group Environmental Laboratory, confirmed that the rinsate blanks were taken as
rinses of the Eckman grab samplers used for sediment collection.

Times of sampling were not recorded on the chain-of-custody's for the sampling done on June 21
through June 23, 1999.

Sample aliquots for dissolved metals were filtered in the laboratory within 24 hours of collection
except for samples SD-01, SD-02DUP, SD-08, SD-09, and SD-10 which were filtered within three
to four days of collection. Samples were preserved immediately after filtration. Samples were
maintained at 4 + 2 °C.

NEH generated a data summary table based on the project data file supplied by the laboratory
including the corrections and qualifications added to the data based on this Data Usability
Review. The data summary table of technically valid and usable results for sediments reviewed
by NEH is attached to this report.

12/15/1999 5 New Environmental Horizons, Inc.
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III. Review of CLP-Like Summary Forms and Additional QA/QC Parameters

A. Holding Times/Preservation Criteria

1. Were holding times/preservation criteria met for all samples/analyses as indicated below? (Yes ij
No.

Metals 180 days from date of collection, preserved to pH < 2 and 4°C
Mercury 28 days from date of collection, preserved to pH < 2 and 4°C
Cyanide 14 days from date of collection, preserved to pH > 12 and 4°C

AVS/SEM 14 days from date of collection, kept at < 4°C

If no, list the affected samples/analytes and the number of days outside of the holding time or
preservation issues in the table, below.

Actions: If the holding times were exceeded, estimate (J and UJ) positive and nondetect results. If
the holding times were grossly exceeded, estimate (J) positive results and reject (R)
nondetect results. If samples were improperly preserved, use professional judgment - may
estimate (J and UJ) associated results.

Holding Time / Preservation Actions

Analyte

""-v.

"~~-— -,.

Holding Time
Exceedance

"""--- ̂
"~--~^

Preservation
Issue

~"~— — — .̂

^

Action /
Bias

~---^_
"~\^

Affected Sample(s) / Comments

""~-̂
""\̂

""~>-\
"\^

^\^

_, j. — __ , — —A.
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B. Calibration (continued)

2. Low Level Standard [Contract Required Detection Limit (CRDL)] Analysis

The Low Level Standard, or Contract Required Detection Limit (CRDL), is a direct measure of the
instrument sensitivity near the detection limit.

a. Review Form 2B, Inorganic CRDL Standard for AA and ICP

b. Were the CRDL standards analyzed at the correct concentration£?'~Yes)>No.

c. Did all CRDL standard results meet project or lab recovery criteria'sKfoss^No.

If no, list the samples/analytes affected and actions in the table, below.

Actions: If the CRDL recovery was greater than 150% (lab criteria), estimate (J) all positive results
which were < 10x RL; no action is required for non-detects. If the CRDL recovery was less
than 50% (lab criteria), estimate (J and UJ) positive and nondetect results <10x RL.

Low Level Standard (CRDL) Recovery Actions

Analyte

\^
\^

-̂~

% Recovery
CRDL

Standard

^^

^\
"*•>

Action / Bias

\
"\^

^ — ̂

Affected Sample(s) / Comments

\ A/pa ,f&^^s^ /" *'/{/&»

"\«^

lnorDUC.doc 11/99 New Environmental Horizons, Inc.



Data Usability Checklist Review - Inorganics
Industri-Plex Site, Wobum, MA

Ecological and Human Health Environmental Investigations 1999

C. Blank Results (continued)

2. Field Blank Results
r

Field blank results were reviewed to assess the presence of contaminants that ultimately affect the
accuracy and sensitivity of the sample results.

a. Was there a field rinsate blank (RB) associated with the samples in this SDG? Yes(/No.^lf yes,
list the field blank(s) and the associated samples in the table below.

Field Rinsate Blank
Sample ID

Associated Field Sample IDs

^~^--.,_
"'-••--...,.

--.,_,_

^_ ///4
"~"- — ̂ __

b. Were all analytes detected in the field blank(s) at levels less than the MDL? X£tffN9>ff no, list
contaminants below.

NOTE: Use the maximum field blank concentration in cases where multiple field blanks are associated with
the samples in a given SDG.

Field Blank ID:

Analyte Field Blank Result (Units)

Mo
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O. Matrix QC Results

1. Matrix Spike Recoveries

Matrix spike (MS) results were reviewed to assess the accuracy of the results relative to the specific
sample matrix.

Review Form 5A, Spike Sample Recovery

Were matrix spike (MSI results present for all analytes at the proper frequency as required
je Site QAPP? vYes)/ No. Were matrix spike recovery criteria met for all analytes? Yes

a.

b.

List the affected analytes and actions in the table below.

Actions: If the spike recovery was > 125%, estimate (J) all positive results. No action is taken for
non-detects. If the spike recovery fell within the range of 30-74%, estimate (UJ or J) all
sample results. If the spike recoveries were less than 30%, reject (R) the nondetect results
as unusable and estimate (J) the positive results for extremely low bias.

If the sample concentration exceeds the spike-added concentration by a factor of 4 or more,
no action is taken because the spike level was "swamped-out" by the native concentration in
the sample.

Matrix Spike (MS) Accuracy Action Table

Analyte MS%
Recovery

Action Comments/Affected Samples

lnorOUC.doc 11/99 New Environmental Horizons, Inc.
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D. Matrix QC Results (continued)

3. Field Duplicate Precision

Field duplicate sample results were reviewed to assess representativeness of the sample aliquot to the
area sampled and the precision of the results relative to field sampling techniques.

a. Review Form 1. Inorganic Analysis Data Sheet, for the field duplicate sample analyses
results.

Actions: If field duplicate precision exceeded criteria, below, for any analyte, estimate (J) positive
results for the affected analytes in the field duplicate pair only. If severe imprecision was
noted in the field duplicate results, qualify the remainder of the associated field sample data
based on sound technical judgment.

Site QAPP Control Limits: RPD < 30% for results > 5x RL
difference + RL for results < 5x RL

Soils RPD < 50% for results > 5x RL
difference +2x RL for results < 5x RL

Use professional judgment for results < 5x RL that do not meet the RPD criteria, above. [As
guidance, Region 1 defines the following control limits: control limit of + 2x CRDL for water and +
4x CRDL for soil for results that are < 5x CRDL.]

Field Duplicate (FD) Precision/Representativeness Action Table

Analyte FD RPD Action Comments/ Associated Samples ,

7Q&
Ill—£

-ran* T ~ELin.

2CTPA ^^
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E. Method QC (continued)

2. ICP Method QC - ICP Interference Check Sample Results

ICP interference check procedures were performed to evaluate and verify the laboratory's interelement
and background corrections for ICP analyses.

a. Review Form 4, ICP Interference Check Sample

b. Were analyte levels in the ICSA and ICSAB reported for all metals?
and ICSAB analyzed as the correct frequency as defined in^Sifl(846?
meet recovery criteria of 80-120% in the ICSAB solution?(Y'esJ l̂o.

c. Were the absolute values of the reported results f̂or-analytes in the, 1C
than Al, Ca, Fe, and Mg, less than 2x RL? Yes /No.

lo. Was the ICSA
No. Did all analytes

check solution, other

d. Were the major interfering analytes (Al, Ca, Fe, and Mg) within linear range of the ICP
instrurnent?(jYes^ No. If no, were appropriate dilutions made to bring the interferent within
linear range? Yes / No. If no, evaluate interferences based on lab lECs and Linear Range
analyses and describe any actions taken, based on professional judgment and calculations to
estimate the level of interference, below.

e. Were other interfering analytes (Na) within linear range of the ICP"<
potential physical interferences and take actions to estimate (J and
on professional judgment. Include any actions below.

ris) No. If no, evaluate
;ted analytes based

If no to any of the above, list the affected samples, analytes, concentrations and actions in the section
below.

InorDUCdoc 11/99 12 New Environmental Horizons, Inc.
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F. Verification of IDLs, Linear Ranges, lECs

1 Instrument Detection Limits

Analyte detection limits were reviewed to assess if the sensitivity of the results met the project-specific
requirements

a Review Form 10, or equivalent For this project, Method Detection Limits (MDL) must be
performed annually

b /Wefe current (annual) MDLs present for all analytes and all instruments used for analysis'?
lyesJNo.

c Were the MDLs complantwith project-specific reporting limit requirements as listed in Table
1-7 of the Site QAPP? IYes// No.

Actions: If no, estimate (J or UJ) all affected results that are < 10X MDL due to the uncertainty in the
level of detection List any actions in the Comments section, below

2 ICP Interelement Correction Factors

a Review Form 1 1 , or equivalent, ICP Interelement Correction Factors (Annually)

b Were the current (annual) lECs present in the data package?(YesjlNo.

Actions: If no, use professional judgment to determine the seventy of the affect on the results

3 ICP Linear Ranges (Annual)

a Review Form 12, or equivalent, ICP Linear Ranges are checked daily and updated, at a
minimum, annually for this project

b Were current (annual) linear range data present in the data package7

Actions: If no, use professional judgment to determine the severity of the affect on the results

If no to questions for Forms 10, 11, or 12, list the affected samples/analytes and actions in the comment
section, below

Comments

InorDUC doc 11/99 14 New Environmental Horizons, /DC



Data Usability Checklist Review - Inorganics
Industri-Plex Site, Woburn, MA

Ecological and Human Health Environmental Investigations 1999

H. Additional QA/QC Issues

1. Percent Solids

Percent solids data were reviewed to further assess the affect of the sample matrix on result
quantitation.

Review percent solids results for all soil and sediment samples on the Form 1s. Note that
for this project, all sediment samples were freeze-dried prior to analysis for total metals. The
freeze-dried percent solids is used to calculate the total metals results on a dry-weight basis;

stherefore, the freeze-dried percent solids is used to compare to EPA Region I DV criteria.
Pqr AVS/SEM, the "as-received" percent solids is used as AVS is volatile and freeze-drying
cartnot be performed.

b. Were peVqent solids > 30% for all soil samples? Yes / No.

If no, list affected samples and actions in the table, below.

Actions: If percent solids results were > 30%, no actions are required. If percent solids were < 30%
but > 10%, reject all non:detected results (R) and estimate (J) all detected results. If percent
solids were <10%, reject tH} all results. Professional judgment may be used to modify these
actions. For example, AVS/SEM must be analyzed on the "as received" sediment without
the freeze-drying preparation because AVS is volatile and may be lost upon freeze-drying.
AVS/SEM data will not be rejected due to low percent solids because the molar ratio
information is useful to the ecological-.risk assessors even in low percent solids sediments.
The data may be estimated (J and U J) based on professional judgment.

Percent Solids Action Table

Sample ID % Solids Actfpn / Comments

\
\_

\
\

••v

\
\
\

"X
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". Review of Overall Data Package Compliance

Review of the overall data package was performed to determine if the laboratory met all EPA SW846 method
and project QAPP requirements.

A. Case Narrative Review

1. Review the Case Narrative provided with the data package and list all issues of noncompliance or QA/QC
exceedances addressed in the case narrative that have not been previously evaluated in the Data
Usability Review. For each issue listed, state what qualification to the data has been taken.

Comments:

\ / W- Review of One Sample

The review of one sample per fraction for each data package was performed to determine if sample results
and quantitation limits were correctly calculated and reported.

Sample ID 3 D-0 . was selected for review in this data package.

A. Detection / Reporting Limit Review

Reproduce the sample detection limit for one analytefac-each method (ICP, GFAA, CVAA, and cyanide). Did
the laboratory correctly calculate the detection limitsl(Yes3No. If no, list below the affected analytes.

List in the table below any results that did not meet reporting limits requirements as listed in the Site QAPP,
Table 1-7.

Results That Do Not Meet QAPP RL (Sensitivity) Requirements

Analyte Sample ID # (s)
Affected

A (/ J- '
(\ y-s f y\ , (̂
^ /f / l/l'^ (\

/ ( J
S! /

Highest RL
reported

(units)

\
qj(J(A/

\\

QAPP RL
(units)

-*"*^
jĵ M-̂

ifl

Reason
(% solids; blank

action; etc.)

— *

/
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Data Summary Key for Data Usability Checklist Review

J - The associated numerical value is an estimated quantity due to quality control criteria
exceedance(s). The value is usable for project decisions as an estimated result.

U - The analyte was analyzed for, but was not detected. The associated numerical value is the sample
reporting/quantitation limit. The value is usable for project decisions as a nondetect result at the
reporting limit.

UJ - The analyte was analyzed for, but was not detected. The associated numerical value is the sample
reporting/quantitation limit and is an estimated quantity. The value is usable for project decisions
as a non-detect result at the estimated reporting limit.

R - Reject data due to severe or cumulative exceedance of quality control criteria. The value is
unusable (analyte may or may not be present) for project decisions. Re-sampling and reanalysis is
necessary for verification.

NA - Not Analyzed

InorDUC doc 11/99 20 New Environmental Horizons, Inc.
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Data Usability Review
Organic Analysis by Modified Method 8270C, 8260B, 8081A, and 8082

EPA Region I Tier III - type review

Client: Menzie-Cura & Associates, Inc.

Site: Industri-Plex, Woburn, Massachusetts

Laboratory: Woods Hole Group Environmental Laboratory, Raynham, MA

SDG: ETRs: 42547.42551.42574. and 42575

# of samples/Analyses: 17 surface water and 6 field blank samples for Volatiles. Semivolatiles. Pesticides
and PCB analyses

.-
,K

.- If
Initial Reviewer: Dr. Nancy C. Rothman. New Environmental Horizons. Inc. r] —-, C ,l\Jr<-

Senior Reviewer: Susan D. Chapnick. New Environmental Horizons, hie,

Date Completed: October 18.1999

The Data Usability Review, representing a Region I Tier Hi-type validation, was performed on the data
package. The intentions of this review are: 1) to determine if the data were generated and reported in
accordance with SW-846 Methods 8260B, 8270C, 8081 A, 8082, the Toxicological Surface Water and
Sediment Sampling and Fish Sampling Work Plan and Quality Assurance Project Plan for Industri-Plex Site,
Woburn, Massachusetts, July 1999, Region I, EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses; Part II. Volatile/Semivolatile Data Validation Functional
Guidelines, 12/96 2), and the USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review, EPA540/R-94/012, February 1994; 2) to determine if the data met the program data
quality objectives for acceptable accuracy, precision, and sensitivity; 3) to determine and define the technical
usability of die data based on the accuracy, precision, and sensitivity QA/QC indicators; and 4) to update the
project database with appropriate data quality qualifiers.

The Data Usability Review consists of five main sections. Section I is the Overall Summary of Data Usability
including subsections addressing technical usability, accuracy, precision, and sensitivity of the data Section n
is the Data Package Completeness Review. Section ffl is the Review of the Laboratory Data Summary Forms
and Additional QA/QC Parameters to determine if the QC requirements met and to determine the affect of
exceeded QC requirements on the precision, accuracy, and sensitivity of the data. Section IV is the Review of
the Overall Data Package to determine if contractual requirements were met. Section V is Example Sample
Calculations to determine if the sample results and reporting limits were correctly calculated and reported by
the laboratory.
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Industri-Plex, Woburn, MA
Organic Data Usability Review

I. Overall Summary of Data Usability

A. Summary of Technical Usability

AH 17 surface water and 6 field blank results (including 1 Trip Blank and 5 Field Rinsate Blanks)
for Volatile Organics (VOC), Semivolatile Organics (SVOC), Pesticides (Pest) and Polychlorinated
Biphenyls (PCBs) included in the laboratory data package reviewed, identified by Woods Hole
Group Environmental Laboratory (WHO) as project numbers (ETRs) 42547, 42551, 42574, and
42575 are usable for project objectives. Results have been estimated (UJ) for several compounds in
all of the surface water samples and field blanks due to quality control criteria exceedances. Data
users should note the following uncertainties in the estimated results. The estimated results are
usable for project objectives.

B. Technical Issues Affecting Accuracy

Holding times, calibration criteria, surrogate recoveries, laboratory control sample
recoveries, matrix spike/matrix spike duplicate recoveries, and other method-specific QC
sample results were reviewed to evaluate the accuracy of the surface water results.

Volatile Organic Compound (VOC) Results

All quality control information, such as holding times, surrogate recoveries and matrix spike
recoveries, associated with accuracy met QAPP and method criteria for the VOC results in these
surface water samples.

Semivolatile Organic Compound (SVOC) Results

Surrogate recovery in one surface water sample was high, outside criteria for all three Base/Neutral
surrogates. The laboratory speculated that a double spike of surrogate may have occurred during
extraction. Since the sample did not report any positive results for SVOC, no action was taken to
qualify the sample data.

All other quality control information, such as holding times, surrogate recoveries and matrix spike
recoveries, associated with accuracy met QAPP and method criteria for the other SVOC results in
these surface water samples.

Pesticide and PCS (Pest/PCB) Results

All quality control information, such as holding times, surrogate recoveries and matrix spike
recoveries, associated with accuracy met QAPP and method criteria for the Pesticide and PCB
results in these surface water samples.

New FnvirnnmrntaJ flnrhnn<: Inr



Industri-Plex, Woburn, MA
Organic Data Usability Review

C. Technical Issues Affecting Precision and Representativeness

The relative percent difference (RPD) between matrix spike and matrix spike duplicate results
and between field duplicate pair results were evaluated to assess precision and
representativeness of the surface -water data.

Volatile Organic Compound (VOC) Results

Precision was acceptable for VOC results based upon the matrix spike (MS) and matrix spike
duplicate (MSD) results. This is an indication of acceptable precision in the laboratory analysis of
the surface and field blank waters within this SDG.

One field duplicate pair was associated with this SDG: SD-02 and SD-02DUP. The VOC results
for both of these samples were all non-detect; therefore, precision from the field through analysis
could not be assessed.

Semivolatile Organic Compound (SVOQResults

Precision was acceptable for SVOC results based upon the matrix spike (MS) and matrix spike
duplicate (MSD) results. This is an indication of acceptable precision in the laboratory analysts of
the surface and field blank waters within this SDG.

One field duplicate pair was associated with this SDG: SD-02 and SD-02DUP. The SVOC results
for both of these samples were all non-detect; therefore, precision from the field through analysis
could not be assessed.

Pesticide/PCB (Pest/PCB) Results

Precision was slightly compromised for the Pest/PCB results based upon the matrix spike (MS) and
matrix spike duplicate (MSD) results. The relative percent difference (RPD) for heptachlor was
38% (compared to QAPP criteria of RPD < 22%) and for gamma-BHC at 24% (compared to QAPP
criteria of < 15%). All other MS/MSD components met QAPP precision objectives. Based on
these MS/MSD results, the unspiked sample, SD-03, was qualified as estimated (UJ) for heptachlor
and gamma-BHC. The precision of the analytical system did not meet project objectives for these
two pesticide components; however, the non detected results for these compounds are usable as
estimated values.

One field duplicate pair was associated with this SDG: SD-02 and SD-02DUP. The Pest/PCB
results for both of these samples were all non-detect; therefore, precision from the field through
analysis could not be assessed.
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Induslri-Plex, Woburn, MA
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D. Technical Issues Affecting Sensitivity

Blank contamination in method and field blanks, initial and continuing calibrations, and
MDLs -were reviewed to assess sensitivity of the results compared to QAPP reporting limits.

Volatile Organic Compound (VOO Results

The QAPP required reporting limit (RL) for all volatile analytes was 2 .̂g/L. The laboratory
reporting limit for all components, except acetone and methylene chloride, was 2 ng/L, which
corresponded to the sample-equivalent reporting limit of the laboratory's lowest concentration
initial calibration standard. For acetone and methylene chloride, the lowest initial calibration
standard was at 5 |ig/L; therefore, the reporting limit for these two compounds was 5 ^ig/L for the
surface water and field blank samples within this project. The methylene chloride and acetone RL
of 5 fig/L meets the Ecological and Human Health Risk Based Criteria for this project and are
therefore, usable.

The method 8260B and Region 1 criteria for initial calibration of percent relative standard
deviation (%RSD) < 30% was not met for bromomethane and methylene chloride (%RSD =
38.2% and 30.8%, respectively). The cause of the non-linearity for each of these compounds was
investigated and it was shown that for bromomethane, elimination of the highest point calibration
standard returned the %RSD to within criteria. For methylene chloride, elimination of the lowest
level calibration standard returned the %RSD to within criteria. Based on Region 1 validation
guidelines, since all results for bromomethane were non-detects, no action was taken to qualify
the non-detected data since accuracy at the RL was established. For methylene chloride
however, all results were qualified as estimated (UJ) due to uncertainty in quantitation at the
sample-specific reporting limits. These estimated results are usable.

The method 8260B criteria for calibration verification of percent difference (%D) < ± 25% was
not achieved for several compounds in several continuing calibrations (see page 5- and 5A-
VOA). Several non-detected results for bromomethane, chloromethane, chloroethane, and
carbon disulfide in sixteen surface water samples and the Trip Blank (6/18/99) were qualified as
estimated (UJ) due to exceedances of the %D in the Continuing Calibrations. These estimated
non-detected results are usable.

The Trip Blank 6/18 contained trace-level acetone at 5 jig/L and chloroform at 1 jJ.g/L. None of the
surface water samples reported positive results for chloroform; therefore, no blank action was
required for this compound. The Action level for acetone associated with this field blank was 50
Hg/L. Samples SD-06, SD-07Deep, SD-05ShalIow, SD-02DUP, and SD-09, associated with this
Trip Blank, also reported trace levels (below the RL) of acetone. Action was taken to negate (U)
the acetone results in these five surface water samples and the level raised for acetone to the
sample-specific reporting limit. These negated levels still meet the Ecological Risk Based Criteria
for acetone and are usable.

All other VOC results met sensitivity requirements as stated in the QAPP project-specific reporting
limits.



Industri-Plex, Wobum, MA
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Semivolatile Organic Compound (SVOQ Results

The QAPP required reporting limit (RL) for all semivolatile analytes ranged from 5 to 12 jig/L.
The lowest concentration initial calibration standard actually used by the laboratory was 2 (ig/mL
which is equivalent to a sample-specific RL of 4 ug/L: lower than the QAPP required RL for most
compounds. The QAPP RL for hexachlorocyclopentadiene was 5 jig/L; however, the lowest
concentration initial calibration standard for this compound was at 5 ug/mL which corresponds to a
sample-specific RL of 10 |ig/L. This compound was not detected in any sample. The laboratory
incorrectly reported this compound using the 4 ug/L RL; therefore, in all samples, the reporting
limit for hexachlorocyclopentadiene was raised to the actual sample-specific limit achievable based
on the lowest initial calibration standard at 5 ug/mL. Conversely, the laboratory reported all data
for 3-nitroaniline assuming a lowest initial calibration standard of 5 U-g/mL; however, the initial
calibration showed that this analyte was present in the 2 fig/mL calibration standard and that
acceptable linearity across the initial calibration was achieved using this lowest standard.
Therefore, the RL for 3-nitroaniline was lowered to the sample-specific level equivalent to the 2
ug/mL standard and is consistent with the RL requested in the QAPP. These amended reporting
limits still meet the Ecological Risk Based Criteria and are usable.

The QAPP required RL for 2,4-dinirophenol, 4-nitrophenol, 4,6-dinitro-2-methylphonel,
pentachlorophenol, 2,4,5-tricholorophenol, 2-nitroaniline, and 4-nitroaniline was 12 (ig/L. In
samples SD-02, SD-02DUP, SD-01, and SD-11, the actual sample-specific reporting limit for these
compounds was 13 ng/L due to limited sample volume for extraction. These reporting limits still
meet the Ecological Risk Based Criteria and are usable.

The method 8270C and Region 1 criteria for initial calibration of percent relative standard
deviation (%RSD) <, 30% was not met for 2,4-dinitrophenol (%RSD = 72.2%),
hexachlorobutadiene (%RSD = 33.0%), and 4,6-dinrro-2-methylphenol (%RSD = 36.1%). These
three compounds were not detected in any of the samples. For all three compounds, the lowest
calibration standard response was the primary source for non-linearity, therefore, for all samples,
the non-detected results for these compounds were qualified as estimated (UJ) due to uncertainty
in quantisation near the RL.

The method 8270C criteria for calibration verification of percent difference (%D) < ± 25% was
not achieved for two compounds (hexachlorocyclopentadiene and dinitrophenol) in several
continuing calibrations (see page 5-SVOC). The affected non-detected surface water and rinsate
blank results for these compounds were qualified as estimated (UJ). The estimated results are
usable.

Pestidde/PCB (Pest/PCB) Results

The QAPP required RL for methoxychlor 0.05 ug/L. In samples SD-04 and SD-09 the RL for
methoxychlor was 0.051 ug/L and in sample SD-08 the methoxychlor RL was 0.053 ug/L. These
RLs were elevated due to limited sample volume for extraction.
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The method 8081 A/8082 criteria for calibration verification of percent difference (%D) or
percent Drift (%Drift) < ± 15% was not achieved for several compounds in several continuing
calibrations (see pages 7-, 8-, 9-, and 9A-Pest/PCB). In addition, the laboratory convention for
calculation of %Drift used a formula given in Method 8000B which reversed the numerator for
the calculation (Method 8000B %Drift = (Found - True)/True as compared to standard
convention of (True - Found)/True); therefore, all %Drift results cited in this report used the
laboratory's convention for the calculation. Several non-detected results for alpha-BHC, gamma-
BHC, 4,4'-DDT, endrin aldehyde, methoxychlor, and endrin ketone were qualified as estimated
(UJ) in the associated surface water and field blank samples based upon the continuing
calibration results. These estimated non-detected results are usable.

E. Additional Technical and QA/QC Issues

A review of method compliance, an evaluation of method modifications, and other QA/QC issues
were made to evaluate the comparability of the data generated for the project uses.

Volatile Organic Compound (VOC) Results

The Form 5s, showing BFB Tune summary criteria, erroneously show the latest CLP SOW criteria
for tune acceptance. The raw data from the GC/MS system accurately has the 8260B criteria and
all tunes did meet these criteria. This is a reporting form error that the laboratory is aware of but
can not fix using the software they currently employ.

The laboratory used the surrogate 1,2-dichloroethane-d4 in place of the QAPP suggested surrogate
dibromofluoromethane (two other surrogates were the same as suggested in the QAPP). In
addition, the laboratory acceptance criteria for surrogate and MS/MSD recoveries were based on
laboratory control charted limits as required by Method 8260B. These laboratory limits were in
most cases tighter than those given in the QAPP and in all cases, were technically acceptable
compared to the QAPP criteria.

Semivolatile Organic Compound (SVOC) Results

For semivolatile analysis, the laboratory spiked only the Base/Neutral surrogates into the samples
prior to extraction. This was mistakenly done since this is the protocol the laboratory must follow
for the extraction of the sediment samples (due to limited sample size, the semivolatiles, pesticides
and PCBs are extracted together and addition of the Acid surrogates would interfere with pesticide
analysis). Andy Beliveau, Region 1 QA Officer, was contacted and it was decided that action
would be taken for the acidic semivolatile compounds if and only if the other QC elements, such as
LCS and MS/MSD, showed poor acid compound recovery. Since the LCS and MS/MSDs were all
acceptable for the acidic semivolatile compounds, no action was taken to qualify the semivolatile
data based on the lack of acid surrogate spikes. The laboratory has amended this protocol and will
in the future spike both Base/Neutral and Acid surrogates during the extraction of aqueous samples.
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The Form 5s, showing DFTPP Tune summary criteria, erroneously show the latest CLP SOW
criteria for tune acceptance. The raw data from the GC/MS system accurately has the 8270C
criteria and all tunes did meet these criteria. This is a reporting form error that the laboratory is
aware of but can not be fix using the software they currently employ.

Pesticide/PCB (Pest/PCB) Results

For Pesticide/PCB analysis, the laboratory used second-order curve statistics to develop the initial
calibrations. An initial evaluation of the Pesticide calibrations showed that the laboratory had
erroneously forced the curves through the origin during their curve statistics processing. The origin
was not used in the PCB initial calibration curve processing. The laboratory was contacted on
September 24, 1999 (Resubmittal issued) and they were asked to reprocess all initial calibrations
without using the origin as a calibration point, to reprocess all continuing calibrations, and to
reprocess any sample data which may have been affected by a change in calibration (e.g., no sample
data required reprocessing since all results were non-detects; however, laboratory control spikes
(LCS) and MS/MSD did require reprocessing). On October 11, 1999, reprocessed data were
received for Pesticides and these data were inserted in the data package (the original data are
included in the project files for documentation only). Note that this regeneration process resulted in
different continuing calibration results in some cases. NEH initiated a corrective action and the
laboratory has changed their Pesticides calibration to ensure that all future work does not force the
calibration curves through the origin.

The pesticide and PCB analyses were performed on the same extract using a single long analysis
run time to allow the determination of the pesticides and PCBs without interference. As such, the
MS/MSD performed was done using only pesticide spikes - no PCB MS/MSD was performed. In
addition, the laboratory used laboratory generated recovery acceptance criteria for the MS/MSD
(and LCS) which were actually tighter than those given in the QAPP. Therefore, the laboratory
limits for MS/MSD were considered acceptable for project objectives.

The precision acceptance criteria for the MS/MSD (RPD) were set by the laboratory at 50% on
their report forms. This is greater than the acceptable RPD for precision defined in the Site QAPP
(criteria ranged from 15% to 27% for different pesticide MS compounds). The laboratory was
contacted and it was determined that the 50% level was an arbitrary precision value (not based on
control charting); therefore, precision objectives during this assessment were judged versus those
given in the QAPP and not based on the laboratory-reported precision criteria.
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F. Summary of Completeness, Documentation, and Chain-of-Custody Issues

Chain-of-custody (COC) documentation of temperature on receipt at the laboratory was missing for
several COCs. For samples received 6/21/99, a receipt temperature of 7°C was recorded. This
exceeds the criterion of 4 + 2 °C. The samples were collected in the summer and immediately
sent via courier to the laboratory. Only surface water samples were collected associated with this
COC. It appears that they did not have a chance to cool-down completely by the time they were
received at the laboratory. No action was taken other than to note this discrepancy.

Due to a sampling miscommunication, a Trip Blank for VOC analysis was not taken on each day of
sampling. A water Trip Blank accompanied the samples to the laboratory on June 18, 1999 (called
Trip Blank 6/18). No Trip Blanks were received with the sampling events on June 17, 21, or 22,
1999. The one Trip Blank received was associated with all of the surface waters within this project.
Note that samples were received at the laboratory within several hours of sampling on the same day

of sampling for each sampling event.

Indication of "sediment" or "surface water" for the association of the five rinsate blanks was not
made on the chain-of-custodies. However, personal communication with the sampler, Peter Kane
of Woods Hole Group Environmental Laboratory, confirmed that the rinsate blanks were taken as
rinses of the Eckman grab samplers used for sediment collection.

Times of sampling were not recorded on the chain-of-custody's for the sampling done on June 21
and June 22, 1999.

The data report received was missing a continuing calibration verification standard for VOC. On
September 29, 1999, a resubmittal request asking for the missing calibration standard was issued.
The missing data were received by fax on September 29, 1999 and inserted into the original data
package. The data package was made complete and compliant with the receipt of the resubmittal.

The sampling information was incorrect in the excel database file of results (generated by the
laboratory) for several samples. The corrected information was added to the sample results during
this assessment. The project data file was made complete and compliant with these corrections.

The laboratory reported results for several analytes at a level below their reporting limit and
qualified the data as estimated (J) due to uncertainty in quantitation. During this Data Usability
Review, the "J" qualifier on data of this type was accepted, unless otherwise negated by actions
taken during assessment, and was associated with the final results (i.e., the "J" was carried forward
to the final data usability qualification of results).

NEH generated a data summary table based on the project data file supplied by the laboratory
including the corrections and qualifications added to the data based on this Data Usability Review.
The data summary table of technically valid and usable results for surface waters reviewed by NEH
is attached to this report.
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II. Data Package Completeness

The data package is reviewed for completeness using the Toxicological Surface Water and Sediment Sampling
and Fish Sampling Work Plan and Quality Assurance Project Plan for Industri-Plex Site. Wobura,
Massachusetts, July 1999.

1. Were all required reporting forms and associated raw data included in the data package? Yes (No,) If no,
contact laboratory for resubmittals and attach copy of resubmittal request to this checklist.

2. Was the data accompaniedby a Data Review Checklist / ProjectNarrative explaining any non-compliance
issues with the analyses'VVeTjJ No. Was the narrative complete?flfes/ No.

3. Were all samples listed in the laboratory data review checklists included in the data package? Q[es/ No.
Were all sample analyses requested on the Traffic report and Chain-of-Custody perfonnedoy the
laboratory? (Y^y No. Were there any Chain-of-custody deviations noted?£e.g., labeling discrepancy
between sample jar and COC, temperature outside of requirements, etc.) Yes (No?

Comments:

AU

no
^

ir̂ i

fay. 5 g

New Environmental Horizons, Inc.



34 Pheasant Run Drive, Skiman,NJ 08SS8
63 Cotege Avenue, Arfngton, MA 02474
Phone: (908) 874-5686 0 (781) 6414294 0 Fax: (908) 874-4786
Emai: NCR@bu>eteom.com 0 Chapntck@wofW std.com

New Environmental Horizons, Inc.

Fax
TK

Fax:

PttQVM

Re:

Heldar Costa, WHO

508-822-3288

: 508-822-9300

Resubmittal Request

From; Nancy C. Rothman, Ph.D.

Pages: 1

Date: September 29, 1999

CC: Susan D. Chapnick

Industri-Plex Data

Volatile Organic*

V Urgent D For Review D Mease Comment D Please Reply D Please Recycle

Water ETRs:42547,42551,42574, and 42575

Volatile Continuing Calibration data

The continuing calibration on 6/29/99 on VOA#1 Lab file ID C1062901. D is missing from the data
package. Please provide this missing CCAL.

Thank you for your prompt response to this resubmittal. Please forward your response to:

Nancy C. Rothman
NEH, Inc.
34 Pheasant Run Drive
Skillman, NJ 08558
phone: 908-874-5686
fax: 908-874^786



34 Pheasant Rm Drive, SWman, NJ 08558
63 Cotege Avenue. Arfngton, MA 02474
Phone: (908) 874-5686 0 (781) 643-4294 0 Fax (908) 874-4786
Emai: NCR@ixj)et(Xxn.com 0 Chapnick@woi1d.std.com

New Environmental Horizons, Inc.

T<K Heldar Costa, WHG From: Nancy C. Rothman, Ph.D.

Fax: 508-822-3288 Pagas: 1

508-822-9300 Date: September 24,1999

R»: Resubmittal Request CC: Susan D. Chapnick

Industri-Plex Data

Orgarrics

V Urgent D For Ravtew D Ptoase Comment D Pleas* Reply O Please Recycle

This Resubmittal Request is to document and confirm my telephone conversation today with Pete
Kane regarding the issue below.

Pesticide Calibration data

In performing my review of the Pesticide's work on Industri-Plex, I saw that the initial calibrations for
the Pesticides used calibration curve statistics for verifying the initial calibration and for performing
quantitation of the Pesticides. All of the compounds reviewed used curves (i.e., not average
Calibration Factors) and all indicate that the curve statistics were derived by FORCING THE CURVE
THROUGH THE ORIGIN. This is unacceptable - the curves may NEVER be forced through the
origin for a valid calibration. I reviewed the electronic files you sent on Industri-Plex and see that for
several samples across all of the data submitted, that Pesticides were detected. These data need to
be reprocessed using the correct calibration technique, re-quantitated, and re-reported. Please
ensure that all of your staff (GC and GC/MS) know that curves may NOT be forced through the origin
if used. I did a cursory check on the VOA and SVOC data and think that average RRFs were used
here; however, expect a resubmittal request for these analyses if I do see any curve data.

Thank you for your prompt response to this resubmittal. Please forward your response to:

Nancy C. Rothman
NEH, Inc.
34 Pheasant Run Drive
Skillman, NJ 08558
phone: 908-874-5686
fax: 908-874-4786
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Data Summary Key for Data Usability Checklist Review

J - The associated numerical value is an estimated quantity due to quality control criteria exceedance(s).
The value is usable for project decisions as an estimated result

U - The compound was analyzed for, but was not detected The associated numerical value is die sample
detection/quantitation limit. The value is usable for project decisions as a nondetect result at the
reported detection/quantitation limit.

UJ - The compound was analyzed for, but was not detected. The associated numerical value is the sample
detection/quantitanon limit and is an estimated quantity. The value is usable for project decisions as
a nondetect result at the estimated detection/quantitation limit

R - Reject data due to severe or cumulative exceedance of quality control criteria. The value is unusable
(compound may or may not be present) for project decisions. Resampling and reanatysis is
necessary for verification.

TB The compound was detected in a Trip Blank

EB - The compound was detected in an Equipment Blank.

BB - The compound was detected in a Bottle Blank.

NA - Not Analyzed

JC i t'
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BB
CCAL
CLP
%D
%Drift
DQO
EB
EPA
FB
g
GC/MS-
ICAL
Kg
L
LCS
MDL
MS
MSD
nog
NA
ND
QA
QC
RL
RPD
%RSD
SRM
SVOC
TCL
TIC
Mg/Kg
Mg/L

VaGdation Checklist Review Acronyms

Bottle Blank
Continuing Calibration
Contract Laboratory Program
Percent Difference = ( A - B)/A x 100)
Percent Drift = Percent Recovery = ((Tnie-FoundyTrue X100)
Data Quality Objective
Equipment Blank (Rinsate)
Environmental Protection Agency
field blank
gram
Gas Chromatography/Mass Spectrometry
Initial Calibration
kilogram
liter
Laboratory Control Sample
Method Detection Limit
Matrix Spike
Matrix Spike Duplicate
milligram
not applicable
non-detect
Quality Assurance
Quality Control
Reporting Limit
Relative Percent Difference ([(| A-B | y V4 (A + B)J X 100)
Percent Relative Standard Deviation (SD/Average Value X 100)
Standard Reference Material
Semivolatile Organic Compound
Target Compound List
Tentatively Identified Compounds
micrograms per kilogram
micrograms per liter

t [ if /T) r I I- New Environmental Horizons, Inc.
' .(Lf\/ (. l(, \~i~llnf.
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Ĉ
M

3r>COinoora^So33soD3C
O

T
f

ooDD^-3oC
O

•>t
CM

O
 

O
O

 
1 

O
0

 
' 

0

<
 <

•D13C
O

moo313Sor>DSo0UC
O

so13D?OoinC
Mouo<

13DC
O

inooOUin003rs•>»•
oo3UoDD0oIDC
MO0O<

1

1Z>r>o00313oooO13C
M

C
O

OO0D380Z>13o>C
O
oooOImC

O
c
.Q
.

<

•3Z>o00O3oooz>3C
M

C
O
oo033g8oUDC
T

>
COOOO

|Gamma-BHC

o00__o0o30C
M

C
O
oo033£oo0Du0
>

C
O
oooomCO0>
CD

oo0oZ)o0o33C
M

C
O
oo0u3go000Z3enC
O
oo0

1

OCOCO

1

330oo03oo0153C
M

C
O

OOO3nSoooD3C
D

C
O

8o

IHeptachlor

_0oo-r>ooo3raC
M

1OZ>0C
O

C
O
ooor>rs0
>

§ooc•D<

Ooo_oooooC
M

C
O
oo0noC
O

0
}

oooDz>0
)

C
O
ooo

IHeptachlor Epoxide

u^30oo3Dooo30C
M

C
O
ooor>r>s8013IDenC
O
ooo

iGamma Chlordane

z»r>0oooooooD0C
M

C
O
ooo33toG
O

8oD3o>C
O
o00

(Alpha Chlordane

1530ooD130oo3OCN

033g§033O
)

C
O
o00lEndosulfan 1

13D0oo0ooI>z>C
M

§O33§o0oDDenC
O
oooLUQQ^•«•"

Dr>0ooo3oooD3C
M

0
}

8oo3C
O

C
O
oooD3o>C
O
ooo

(Dieldnn

z>D0oo3r>ooo0r>C
M

O3z>C
O

0
0
oooDOC
D

C
O

Ooo

1

ccT
3

U
J

33Ooo315OooZ>DC
M

C
O
ooor>3gooo3Do>C
O
oooQQQV*»•

O3Ooo313oooD3C
M

C
O

OOo33goooD3C
D

C
O

OOO

lEndosulfan II

->30oo-533Ooo->13C
M

C
O

OO0->3goooD30
>

C
O
ooo

1

QQVV

330ooDDooo—
 >

13raC
M

C
O
0S133
)

g80153enC
O
o0o

lEndnn Aldehyde

33Ooo3DoooDDC
M

C
O

OO02)

OC
O

C
O

8003enC
O
ooo

lEndosulfan Sulfate

— >o13C
OOo->15*-oo-}

0Vo0-JZ
5

C
O

•>r
ooD3
)

o

1 Methoxychlor

"
3

1530oo—
)

r>ooo-13C
M

C
O

OOo->3C
O

G
O

80oDo>C
O
o0o

lEndnn Ketone

OOOo_3C
M

C
O

O0O13C
O

§0DOen§ocuccu-CQ
.

CDg

T
JIDo0)iniOQ
.

O

ua)a.10a.

CO

raooT
JCD

•30)ocinCOoa.oO



f-oT—
•
gCO

n«"
 

tB
-T

 
O

j
|

O
 

(/>
s£ .ag
T
»
 

O
C

 
•&

—
 

caooC/5

0
)

CO

SD-05SHALLOW

uH
I

3nnSD-07SHALLOWSD-07DEEP

Duia(/>3

O

cr>min{\»COininCM•»inininCMMr-mm5toininCMtas>aro
W.0ra
_
i

1

Q.Qn06/18/99

g.On_
j

66/81/90£J2n_
j

66/81./90£J3ro
_
i06/18/99

anra_ia>JDUQ0
)

Q
.

nw

'nC"nC^"5C"50o>3
.

~aC~Sao>3
.

"S3o~ma1"5a~aa*3>a.o>c

PCBs and PesticidesO_>,
a<

<o000•ocnC
M

C
O
oC

OwTJo0>
fe2U

J

•DZ>I03Z
l

I03Z
l

SoDziC
M

SO33CMSOcoo0oo<

zi3oZlzi3o0Zlz>SoZl3goZlZ
l

CMS0CMCM0OO<

oZJz>0zjoSoZ>3CMS0Z
J

zj(NS0C
M

C
O

C
M0O0<

Z
l

ODz>03ZlSoziziC
M

•
*

Oo13ZJo
*

SoC
M•*

C
MOO0<

OZJ

zj•*30ZJ0Sozi3C
M

SoZ>3CM§0CO•*CM0O0<

OZJZl0Z>D§oZ
l

3C
M

S0ziZ>CMSo•o-mCMoo0<

Io3Z
l

5o013ZJSoD13C
M

S0DZ
l

CMSo0IDC
MOO0<

->COcco—
 :

ZJenCO80—>Z
i

CMCOOOO->Z
l

coC
O
0o0->DCOCO0ooom̂ra
-Cn<

-]3S8o—
 >

o0—
 >

0CMCO§O—>

On§oo->3COoOmraEEO

COCO8o33o>o3038o0oC
O

C
O
ooo33COCDOOO

\

OXm>5&
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IIIA. Review of Volatile Organic Data
8260B Data Usability Review

1 . Holding Times

Holding times and QC association with the samples are reviewed to ensure the accuracy of the reported
results. The table on the following page (Table la) was completed to document die holding times and
QC association.

Review die Volatile Organic Analysis Data Sheet

Were die holding time requirements (surface waters analyzed within 14 days; and sediments
within 7 and 14 days of sampling, for low-level and high-level preservation) met for each sample?!
No. If no, list below the affected samples and die number of days outside of holding time.

Action: If the holding times were slightly exceeded, estimate (J and UJ) positive and non-detect results.
If die holding times were grossly exceeded (more dian twice die allowed holding time), professional
judgment should be used to determine die action necessary. Evaluation of screening, undiluted and
dilution analyses, if available, should be made to determine the impact of die holding time violation on die
data quality (e.g., whether or not positive values are estimated (J) and whether non-detected values should
be estimated (UJ) or rejected (R) ).

Comments:

HT -

w

wvt. r

* * ¥lc7?7 (SfL^Kj? - fftf^f )

tool- J
'"

I - VOA New Environmental Horizons, Inc.



Table 1 a. Holding Time and Associated QC Table

Sample Matrix: \<J!a.W i^ Ulctfa'* r ±mS/rt\-it> •*- t Tfc

8260B Data Usability Review

Sample ID
Date/Time
Sampled

Field
Blank

Method*
Blank

Date/Time
Analyzed

(\
, UV* it)

2-VGA Ne»v Environmental Horizons, Inc.



8260B Data Usability Review
2. GC/MS Instrument Performance Check

The BFB instrument performance checks (tunes) are reviewed to assess die accuracy and sensitivity of the
results relative to instrument performance.

Review the tune summaries for BFB

all Method 8260B defined mass calibration and ion abundance criteria met for the BFB analyses?
No. If no, list below me tune and affected samples.

Review the raw data for one tune. Did the laboratory obtain the BFB mass spectrum in a straight-forward
manner (e.g., average of three scans centered across the BFB peak with background subtraction from a
scan within 20 scans prior to the BFB scan)? (Yes// No. If no, list below the method used to obtain the
mass spectrum and the affected samples.

Were all samples analyzed within 12 hours of an acceptable tune? (Yes)' No. If no, list below the affected
samples.

Action: If the mass assignment criteria were not met (e.g., base peak assigned to m/z 96 instead of m/z
95), reject (R) all associated data If the ion abundance criteria were not met, sound technical judgment
should be used in evaluating whether or not the data require estimation (U and UJ) or rejection (R) (e.g.,
the criteria requirements for the m/z 95/96, 174/175, 174/176 and 176/177 ratios are most important for
proper tune while the relative abundances for m/z 50 and 75 are of lesser importance.)

Comments:

3- VOA New Environmental Horizons, Inc.



3. Initial Calibration
8260B Data Usability Review

The initial calibration data are reviewed to determine if the standards were compliant with the method
protocols.

Review the Initial Calibration Data Summary. Check and recalculate die RRFs, RRF and %RSD for at
least one volatile analyte across the ICAL. Does the RRF and %RSD check back totheraw
No. Were the RRFs for all analytes in die standard all greater than or equal to 0.05?(feV^ No

Were at least five concentration levels of each compound analyzed during, the initial calibration?^^ No
Were all calibration standards analyzed within 12 hours of BFB tuneTTes) No

Was thelowest initial calibration standard at a concentration equivalent to the sample-specific reporting
liimtfYes) No

Were retention times for each target analyte stable across the calibration (i.e., minimum driftynifep/ No

Did die initial calibration meet %RSD criteria of <, 30% for all analytes (surrogates and targets) across die
calibration range? Yes

Did die initial calibrationsmeet %RSD criteria of < 15% for target analytes and surrogates across die
calibration range? Yes AjJo/ If no, was a calibration curve used for quantitation of results and was die
correlation coefficient for die curve 2. 0.99? Yes ̂ (No) Was die curve forced through me origin? Yes / No
If no, list below all die affected samples. Aft ccn*JU. .V*. %&SD^ is-fc, e*&L#\- as> r

cv>
Action: If die %RSD >30% and average RRF >0.05, qualify positive and non-detected results as
estimated (J and UJ). If die %RSD >30% and average RRF < 0.05 estimate positive results (J) and rejecft
non-detected results ( R). If die %RSD <, 30% and average RRF < 0.05 estimate positive results (J) and
reject non-detected results ( R). Sound technical judgment should be used in qualification of die data. The
results for each sample associated with ICAL should be evaluated to determine if a result reported would
be impacted by die mis-calibration

Comments:

ICAL Check: Compound Checked 3t*\

Level 1 Level2 Level3 Level4 Levels Level6 Avg. RRF %RSD
Concentration

Response Cpd

Cone, IS

Kesponse

I

II55M

(Oppb I

RRF

4-VOA Afew Environmental Horizons, Inc.
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4 Continuing Calibration Check
8260B Data Usability Review

The continuing calibration data are reviewed to determine if die standards were contractually compliant

Review die Continuing Calibrations and Summaries. Check and recalculate die RRF and %Difference
(%D) for at least one of the target volatile compounds in one of die CCALs. Does die RRF and %D
check back to die raw data^giV No. Were die RRFs for all anah/tes in die standard all > 0.
No

Was a continuing calibration check performed every 12 hours following tuning verification of die
instrumenryYes^ No. If no, list below all die affected samples.

Were die target anatytes recovered widun die expected retention time window based upon die initial
calibration (i.e., drift of instrument was acceptable)7'Yes^No.

^=^\
Did die continuing calibrations meet 8260B criteria for verification of %D < ±25%? Yes^No^ If no, list
below die outliers and die affected samples.

Action: If die %D > ± 25% and die CCAL RRF > 0.05, estimate positive and non-detected results (J and
UJ) for samples analyzed following this standard for die compound(s) that was outside of calibration. If
die RRF <0.05 qualify positive results as estimated (J) and reject (R ) non-detected results as unusable.

Comments:

CCAL Check: Standard ID

Responses

,D Compound Checked.

RRF avg.RRFICAL % Difference

0 -

. f loNl
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5. Laboratory and Trip Blank Results
8260B Data Usability Review

Laboratory and trip blank results are reviewed to assess the presence of contaminants, which affect the
accuracy and sensitivity of die results. See Table la where the Holding Time and Associated QC Table
was completed for the samples within this SDG.

Was a Trip Blank associated with each sampling event for volatiles? Yes {No) If no, list below affected
samples. Q* i TB #v~

Was each sample analysis associated with the appropriate method blank, ie., correct matrix, correct matrix
level, same batch? A'eV) No. If no, Ust below affected samples.

Review the reporting forms for each method and trip blank. Were any target compounds in the method
blanks detected at concentrations above the Reporting Limit (RL)? Yes /£No7)tf yes, were methylene
chloride, acetone or 2-butanone the only compounds reported above the RLy Yes / No. If yes, was
methylene chlroide < 2.5 times the RL and 2-butanone and acetone < 5 times the RL? Yes / No

Action: - Blanks should not contain contaminants above the RL except for methylene chloride, acetone
and 2-butanone which must not be present above 2.5-5 times the RL (see above). The Blank Action
Level is defined as five times the highest level seen in any of the matrix-matched blanks associated with
this SIX}, except if methylene chloride, acetone or 2-butanone are present, in which case the Blank action
is ten times die highest level observed for these compounds in any matrix-matched blank. The following
actions should be taken if conditions warrant :

1. If the blank is not matrix matched, qualify all sample data, for the contaminant associated with this
blank, with BB, TB or EB, as appropriate.

2. If die reported result in a sample is below die reporting limit (sample < RL) and if a matrix-matched
blank contains a result above the quantitation limit (blank > RL), the result in the sample should be
negated (U) and raised to die sample-specific RL for that sample

3 . If die sample result is between the reporting limit and die blank Action Level (RL < sample < Action
Level), the result for die sample is negated (U) at die level found in die sample. Based on die level of
contamination suspected in die sample, die reporting limit may be elevated. Professional judgment
will be used in assessing the action needed.

4. If die sample result is greater than die RL and the blank Action Level, no action is taken.

Comments:
Blanks evaluated: T/.y BLJL b\\t; */<UCOI l/ftjcot |/&UQ(

Highest Blank: T6k|*a

Action taken:
5"T V3" RtolMflA 3T

Sample ID

SD-Ofc

SD-OC

S6»^»Cu VtP«^
^ \
Compound Reported Result Result based on Blank Action

5 u-
5 \JL

5 uL
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8260B Data Usability Review
6. Surrogate Spike Recoveries

The surrogate spike recoveries are reviewed to assess the accuracy of the results relative to laboratory
performance and specific sample matrix.

Review die Surrogate Recovery information for each field and quality control sample. For one sample,
verify that the recoveries reported correspond to the raatdata and mat the recovery calculation was done
properly. Were the recovery data reported properry?/Y«/)No.

Were the surrogate recoveries within QAPP defined and method-generated accuracy limits/Yes/ No. If
no, were the affected samples reanalyzed? Yes / No. List below the affected samples.

Action - If one volatile surrogate recovery exceeds the upper limit, estimate (J) positive due to a potential
high bias of the results; no action is required for non-detect results. If one volatile surrogate recovery is
below the lower accuracy limit but above 10% recovery, estimate (J and UJ) the positive and non-detect
results due to a potential low bias in the results. If any surrogate recovery is below 10%, reject ( R ) non-
detect results and estimate positive results (J) due to potential false negatives and low bias in the results,
respectively. . List below the affected samples and required actions.

Comments:

-to

wJ

ZPL

L bflK UcU

7- VOA New Environmental Horizons, Inc.



8260B Data Usability Review
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and Precision

The matrix spike/matrix spike duplicate (MS/MSD) recoveries are reviewed to assess the accuracy of die
results relative to die specific sample matrix and die relative percent differences (RPDs) are reviewed to
assess die precision of die results relative to die specific sample matrix.

Review die unspiked sample, Matrix Spike, and Matrix Spike Duphcate^MS/MSD) raw data and
recovery results. Were the recoveries for die MS/MSD calculated rjroperty?(YesJ/No.

Did die laboratory perform MS/MSDs for each matrix and matrix level analyzed for each analytical batch
prepared for analysis?^es^No. If no, list below die affected samples.

Were die MS/MSD recoveries and precision within QAPP and memod-generated accuracy
No. Were die RPDs between die MS/MSD within die QAPP precision criteria?(^) No.
below die affected compounds.

Was die %RSD for non-spiked compounds in die unspiked sample, MS and MSD <. 50%? Yes / No

Action: No action is taken to the entire data set based on MS/MSD results alone. The unspiked sample
may be qualified based on MS/MSD results as follows: if die MS/MSD recoveries were greater than die
upper accuracy limit, estimate (J) positive results due to potential high bias; no action is required for non-
detect results; if die MS/MSD recoveries were below die lower accuracy limit but above 10%, estimate (J
and UJ) positive and non-detect results due to potential low bias; if a MS/MSD compound was recovered
below 10%, estimate (J) positive results due to potential low bias and evaluate die non-detected results to
determine whether estimation (UJ) or rejection ( R ) of die unspiked sample data is warranted. If me RPD
between die MS and MSD > QAPP criteria, estimate (J and UJ) positive and non-detected results in die
unspiked sample. If me %RSD, for a non-spiked compound, between die unspiked sample, MS, and
MSD >50%, estimate (J) positive results and use professional judgement to qualify other detected and
non-detected anah/tes.

Comments: UUsfikJl 5-̂ U - ^1>'03 '

UU <yrva ĵQ ffaBc/i QC, (V;4g*v«- JJ+- tv>4, C^^a^^L .TW Qc,._„ . " l ~ ^
MM^ v7X*al̂  -to Q ftf P

Qfiff. %
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8260B Data Usability Review
8. Laboratory Control Sample and Standard Reference Material Analysis

The Laboratory Control Samples (LCS) and/or Standard Reference Material (SRM) are reviewed to
assess the accuracy of die results relative to the analytical procedure.

Review the raw data and recovery information for the LCS/SRM .

Did the laboratory perform a LCS or SRM for each matrix and matrix level anaryzed'/'Yes/No. If no,
list below the affected samples.

Were the LCS or SRM recoveries within QAPP and method-generated accuracy requirements for
recovery? Afes/ No. If no, list below die affected compounds.

Action: . If die LCS or SRM recoveries are above criteria, estimate (J) positive results due to potential
high bias, no qualification of non-detected results is necessary. If the LCS or SRM recoveries are between
10% and the lower recovery limit, estimate (J and UJ) positive and non-detect results for the samples
associated with the analytical batch due to potential low bias in die results. If die recovery in die LCS or
SRM is less than 10%, estimate (J) positive results due to low bias and reject ( R ) non-detect results due
to potential false negatives.

Comments:

9- VOA New Environmental Horizons, Inc.



8260B Data Usability Review
9. Internal Standards

The Internal Standard (IS) response in the samples and standards is evaluated to ensure that the analytical
system was in control during analysis.

Were die IS areas for each sample and standard analyzed within -50 to + 100% of the continuing
calibration? /Yes^Ko. Were the retention times for the IS within +30 seconds from the retention time
established inffie continuing calibration?(Yes7iVo.

Action: If an IS area is greater than +100% compared to die continuing calibration, qualify positive
results as estimated (J), non-detects do not require action. If the IS area is below -50% but not lower than
-80%, estimate positive and non-detected results (U and UJ). If the area drop off or retention time shift
for the IS is too severe (>-80%), non-detected results may require rejection ( R ). Professional judgment
must be used in evaluating the data associated with poor IS performance.

Comments:

10- VOA New Environmental Horizons, Inc.



8260B Data Usability Review
10. Sample Quantitation Limits

Review raw data and reporting forms. Did die sample-specific RLs meet tile QAPP criteria? YesMo.)
Did the laboratory accurately adjust sample reporting limits to account for sample specific preparation and
analysis conditions?^es/)No.

Were all components reported in the samples quantitated within the calibration region of the instrument
for the detected analytes?(Yes^No Were the relative retention times for all components reported within the
retention time windows established during initial calibration'̂ £es£No

If the sample analyses were performed at dilutions, were more concentrated analyses performed or was
sample screening information included in the data package? Yes/No. (M^ j |Oo

Were sample dilutions appropriate relative to scaling of the chromatograms and the calibration levels
employed (e.g., peaks of interegtjvjthin upper half of the chromatogram and quantitation done within the
calibration range}? Yes/ No.(>)£>

Action - If the quantitation limits for non-detect results are lower than the lowest calibration standard, or if
a positive result is detected outside of the calibration range, estimate positive and non-detected results (J
andUJ).

Comments:

Av\flAu-TI -- Atth^>- f^Ji VW^A^l^^ CAtfrA^. frJC 2,|>pb

0 n r A t >v> i^tA i/. K^ A
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8260B Data Usability Review
11. Field Duplicate Precision

Field duplicate samples are reviewed to assess representativeness of the sample aliquot to the area
sampled and the precision of the results relative to field sampling techniques.

Review analytical results for the duplicate sample analyses.

Action: If field duplicate precision exceeded 30% RPD for aqueous samples or 50% RPD for sediment
samples for any compound, estimate (J and UJ) positive and non-detect results for the affected
compounds in both samples. If severe imprecision was noted in die field duplicate sample (i.e., RPD
>100%), qualify the remainder of the associated field sample data based on sound technical judgment

Comments:

Field Duplicate Samples: 5t) ~2> S\>~2~ \Xxf*
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12. Additional QA/QC Issues

Woe the percent solids for the samples >30%. Yes / No t

8260B Data Usability Review

The sampling for volatile sediment samples was modified from Method 503 5 in an attempt to appropriately
deal with sediments with very low solids content (<30%). As such, the low-level preservation technique
required sampling approximately 5g of sediment and placing the sample under 5mL of water (method 5035
suggests a 1:2 ratio of soil to water). The medium- or high-level preservation technique also required 1:1
methanol to sample preservation. Therefore, while Region I data validation guidelines require that data be
estimated (J) and/or rejected ( R) based on low %solids content of the samples, no action was taken to qualify
sediment sample results based on solids content for this project

List any additional issues which may affect the quality of the results. List the affected samples, QA/QC issue,
and necessary actions taken in the comments section below.

pty L 2. J^ gJBlX 5*-^oC
)

ui

(A S*v— A'urt^v
(5 ^

A*-^
Q

^€t̂ LJ M ^

. \~ "tV- 1)R X>Lc-.
0
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8260B Data Usability Review
IVA. Example Sample Calculations

Review of one sample per data package is performed to determine if sample results and quantitation limits were
correctly calculated and reported.

Sample ID: S^-Q^^.fcj? was selected for review in this data package.

A. Form 1 Review

1. Were the Form Is for completed according to the method/QAPP requirements?^Yes/fr No. If no, list
below the affected fields.

2. Reproduce the reportiggjimit for VOC in one of the samples, did die laboratory correctly calculate the
quantitation limits?/Yes//Jo. If no, list below. \)f-^\ • (2. L - ^y*^/u v^

B. Quantitation Review

Reproduce a calculation for one volatile anaryte in one of die samples that contained a positive result and
compare die calculated result to the result reported by the laboratory.

Anah/te Checked:

Laboratory Result: (4 3 M.$ )u _ Calculated Result C 3 >Vfr /L- *

Example Calculation: 5 rv\L DU>^(^/_ <A Styr 5
-i 12.

- | 7. .
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8270C Data Usability Review

IIIB. Review of Semivolatile Organic Data

1. Holding Times

Holding times and QC association with the samples are reviewed to ensure the accuracy of the reported
results. The table on the following page (Table la) was completed to document the holding times and
QC association.

Review the Semivolatile Organic Analysis Data Sheet

Were the holding time requirements (surface waters extracted within 7 days; sediment and biota extracted
within 14 days of sampling (or of thawing for biota) and extracts analyzed within 40 days of preparation)
met for each sample^Yes) No. If no, list below the affected samples and the number of days outside of
holding time.

Action: If the holding times were slightly exceeded, estimate (J and UJ) positive and non-detect results.
If the holding times were grossly exceeded (more than twice the allowed holding time), professional
judgment should be used to determine the action necessary. Evaluation of screening, undiluted and
dilution analyses, if available, should be made to determine the impact of the holding time violation on the
data quality (e.g., whether or not positive values are estimated (J) and whether non-detected values should
be estimated (UJ) or rejected (R) ).

Comments:

C .

AJo Afi-kcry} - MIS jp^f /k/L^, &-h <m yj I" VO/9
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Table 1 a Holding Time and Associated QC Table

Sample Matrix: Vv/ocW Vfr tAaJtrs + \ *Sfm$S>

8270C Data Usability Review

Sample ID
Date/Time
Sampled

Field
Blank

Method
Hank LCS

Date/Time
Extracted

Date/Time
Analyzed

RB (,li>

t
lolflro 'S)

CM tx i-

-OS"
- t

5O-01

SO -10

5D-II

\/

Ub
\
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8270C Data Usability Review
2. GC/MS Instalment Performance Check

The DFTPP instrument performance checks (tunes) are reviewed to assess the accuracy and sensitivity of
the results relative to instrument performance.

Review the tune summaries for DFTPP

Were all MeJhQd 8270C defined mass calibration and ion abundance criteria met for the DFTPP
analyses? (xesyNo. If no, list below the tune and affected samples.

Review the raw data for one tune. Did the laboratory obtain the DFTPP mass spectrum in a straight-
forward manner (e.g., average of three scans centered across the DFTPP peak with background
subtraction from a scan within 20 scans prior to the DFTPP scan)? rfes^No. If no, list below the method
used to obtain the mass spectrum and die affected samples.

Were all samples analyzed within 12 hours of an acceptable tune?(Yes^)No. If no, list below die affected
samples.

Action: If the mass assignment criteria were not met (e.g., base peak assigned to m/z 199 instead of m/z
198), reject (R) all associated data. If die ion abundance criteria were not met, sound technical judgment
should be used in evaluating whether or not the data require estimation (U and UJ) or rejection (R) (e.g.,
die criteria requirements for die m/z 198/199 and 442/443 ratios and relative abundances of m/z 68, 70,
197, and 441 are most important for proper tune while the relative abundances for m/z 51, 127 and 275
are of lesser importance.)

V+<*d\ir<.
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4. Initial Calibration
8270C Data Usability Review

The initial calibration data are reviewed to determine if the standards were compliant with the method
protocols.

Review die Initial Calibration Data Summary. Check and recalculate die RRFs, RRF and %RSD for at
least one potynuclear aroTnatic_hydrocarbon (PAH) analyte across die ICAL. Does die RRF and %RSD
check back to theraw data? O^/ No. Were die RRFs for all anarytes in die standard all greater man or
equal to 0.05-?@> No ^"^

Were at least five concentration levels of each compound analyzed duringjhe initial calibration?^
Were all calibration standards analyzed widiin 12 hours of DFTPP tune?(Yes jNo

Was die kv
limit? Yes/(

initial calibration standard at a concentration equivalent to die sample-specific reporting
4Y\ -Svo

Were retention times for each target analyte stable across the calibration (i.e., minimum drift)XYes)/ No

Did die initial calibration meet %RSD criteria of £ 30% for all anarytes (surrogates and targets) across die
calibration range? Yes/NoJ

Did die initial calibrationsmeet %RSD criteria of <* 15% for target anarytes and surrogates across die
calibration range? Yes /(NoJ If no, was a calibration curve used for quantitation of results and was die
correlation coefficient for^he curve > 0.99? Yes /^o/ Was die curve forced through die origin? Yes / No
If no, list below all me affected samples.

Action: If die %RSD >30% and average RRF £0.05, qualify positive and non-detected results as
estimated (J and UJ). If the %RSD >30% and average RRF < 0.05 estimate positive results (J) and rejecy
non-detected results ( R). If die %RSD £ 30% and average RRF < 0.05 estimate positive results (J) and
reject non-detected results ( R). Sound technical judgment should be used in qualification of the data. The
results for each sample associated with ICAL should be evaluated to determine if a result reported would
be impacted by die mis-calibration.

Comments:

ICAL Check: Compound Checked ft\tjr&Jfait*i^

Level 1 Level 2 Level 3 Level 4 Level 5 Level 6 Avg. RRF %RSD
Concentration

Response Cpd

Cone, IS

Kesponse

RRF
j .Qfo i I.2.Q2. I %.S
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Additional Notes:
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8270C Data Usability Review
5. Continuing Calibration Check

The continuing calibration data are reviewed to determine if the standards were contractually compliant

Review the Continuing Calibrations and Summaries. Check and recalculate the RRF and %Difference
(%D) for at least one of the PAH in one of the CCALs. Does the RRF and %D check back to the raw
data? (Yes/ No. Were the RRFs for all anarytes in the standard all > 0.05?(f|w)No

Was a continuing calibration check performed every 12 hours following tuning verification of die
instrument? (Yes/ No. If no, list below all the affected samples.

Were the target anarytes recovered within the expecj$d retention time window based upon the initial
calibration (i.e., drift of instrument was acceptable)?(Yes/No.

Did the continuing calibrations meet 8270C criteria for verification of %D < ±25%? Yes (Noj If no, list
below the outliers and the affected samples. ^~"^

Action: If the %D > ± 25% and the CCAL RRF £ 0.05, estimate positive and non-detected results (J and
UJ) for samples analyzed following this standard for the compound(s) that was outside of calibration. If
the RRF <0.05, qualify positive results as estimated (J) and reject ( R) non-detected results as unusable.

Comments:

CCAL Check: Standard ID 60=rQgP( .tS

Responses RRF

_: Compound Checked.

avg. RRF ICAL % Difference

C g

So -
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5. Laboratory and Field Blank Results
8270C Data Usability Review

Laboratory and field blank results are reviewed to assess the presence of contaminants, which affect the
accuracy and sensitivity of the results. See Table la where the Holding Time and Associated QC Table
was completed for die samples within this SDG.

Was each sample analysis assocjated with the appropriate method blank, ie., correct matrix, correct matrix
level, same extraction batch? (Yes/No. If no, list below affected samples.

Review die reporting forms for each method and field blank Were any
blanks detected at concentrations above die Reporting Limit (RL)?

and were diey reported at < 5 times die RL? Yes

; in me metiiod
|/(No^ If yes, were diese
'-.-*-,

Action: - Blanks should not contain contaminants above die RL except for phihalates that must not be
present above 5 times me RL. The Blank Action Level is defined as five times die highest level seen in
any of die matrix-matched blanks associated with this SDG, except if phthalates are present, in which case
the Blank action is ten times die highest level observed in any matrix-matched blank. The following
actions should be taken if conditions warrant:

If die blank is not matrix matched, qualify all sample data, for me contaminant associated witii this
blank, with BB or EB, as appropriate.
If die reported result in a sample is below me reporting limit (sample < RL) and if a matrix-matched
blank contains a result above the quantitation limit (blank > RL), the result in the sample should be
negated (U) and raised to die sample-specific RL for that sample
If the sample result is between die reporting limit and die blank Action Level (RL < sample < Action
Level), me result for die sample is negated (U) at die level found in die sample. Based on die level of
contamination suspected in die sample, die reporting limit may be elevated. Professional judgment
will be used in assessing me action needed
If die sample result is greater than me RL and the blank Action Level, noaetr6"n is taken.

6.

7.

8.

Comments: ^
Blanks evaluated: ^06>Z3ft>

Highest Blank:
Action taken:

poizaftv - fttnh£>^E.fes \\<^ -w^fr«. - >&i(*<*^4«*/-s.•&«&
. J T^* ,̂- .•"« ^_- A . M >«. * I i . I • » P > \J 9

Sample ID Compound Reported Result
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6. Surrogate Spike Recoveries
8270C Data Usability Review

The surrogate spike recoveries are reviewed to assess the accuracy of the results relative to laboratory
performance and specific sample matrix.

Review the Surrogate Recovery information for each field and quality control sample. For one sample,
verify that die recoveries reported correspond to the raw data and that the recovery calculation was done
properly. Were the recovery data reported property?wesy No.

Were die surrogate recoveries within QAPP definejdand method-generated accuracy limits? Yes
no, were die affected samples reanalyzed? Yes /No. JO st below the affected samples.

Action - If two Base/Neutral (BN) or two Acid surrogate recoveries exceed die upper limit, estimate (J)
positive results (for the fraction affected) due to a potential high bias of the results; no action is required
for non-detect results. If two BN or 2 Acid surrogate recoveries are below lower accuracy limit but above
10% recovery, estimate (J and UJ) die positive and non-detect results, for die affected fraction, due to a
potential low bias in die results. If any surrogate recoveries are below 10%, reject ( R ) non-detect results
and estimate positive results (J) due to potential false negatives and low bias in die results, respectively. .
List below die affected samples and required actions.

Comments:

Environmental Horizons, Inc.



8270C Data Usability Review
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and Precision

The matrix spike/matrix spike duplicate (MS/MSD) recoveries are reviewed to assess die accuracy of the
results relative to the specific sample matrix and the relative percent differences (RPDs) are reviewed to
assess the precision of the results relative to the specific sample matrix.

Review die unspiked sample, Matrix Spike, and Matrix Spike Duplicate^MS/MSD) raw data and
recovery results. Were the recoveries for the MS/MSD calculated property? ̂ fes/^No.

Did the laboratory perfojinMS/MSDs for each matrix and matrix level analyzed for each analytical batch
prepared for anarysis?(Yes/No. If no, list below the affected samples.

Were the MS/MSD recoveries and precision within QAPP and method-generated accuracy lirnitsTQfes,
No. Were the RPDs between the MS/MSD within the QAPP precision criteria? (£^V No. If no,
below the affected compounds.

Was the %RSD for non-spiked compounds in the unspiked sample, MS and MSD < 50%? Yes / No (

Action: No action is taken to the entire data set based on MS/MSD results alone. The unspiked sample
may be qualified based on MS/MSD results as follows: if the MS/MSD recoveries were greater than the
upper accuracy limit, estimate (J) positive results due to potential high bias; no action is required for non-
detect results; if the MS/MSD recoveries were below the lower accuracy limit but above 10%, estimate (J
and U J) positive and non-detect results due to potential low bias; if a MS/MSD compound was recovered
below 10% or not at all, estimate (J) positive results due to potential low bias and evaluate the non-
detected results to determine whether estimation (UJ) or rejection ( R ) of the unspiked sample data is
warranted. If the RPD between the MS and MSD > QAPP criteria, estimate (J and UJ) positive and non-
detected results in the unspiked sample. If the %RSD, for a non-spiked compound, between the unspiked
sample, MS, and MSD >50%, estimate (J) positive results and use professional judgement to qualify other
detected and non-detected analytes.

Comments:

(filk-JI ^>ci—/oU. u)<fr^» UP ->| ^^ &S&- <O-yuicLxfc^)
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8270C Data Usability Review
8. Laboratory Control Sample and Standard Reference Material Analysis

The Laboratory Control Samples (LCS) and/or Standard Reference Material (SRM) are reviewed to
assess the accuracy of the results relative to die analytical procedure.

Review the raw data and recovery information for the LCS/SRM .

Did the laboratory perform a LCS or SRM for each matrix and matrix level analyzed?£Yepr No. If no,
list below the affected samples.

Were the LCS or SRM recoveries within QAPP and method-generated accuracy requirements for
es^No. If no, list below the affected compounds.

Action: . If the LCS or SRM recoveries are above criteria, estimate (J) positive results due to potential
high bias, no qualification of non-detected results is necessary. If the LCS or SRM recoveries are between
10% to the lower recovery limit, estimate (J and UJ) positive and non-detect results for the samples
associated with die analytical batch due to potential low bias in the results. If the recovery in the LCS or
SRM is less man 10%, estimate (J) positive results due to low bias and reject ( R ) non-detect results due
to potential false negatives.

Comments:

Alt
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8270C Data Usability Review
9. Internal Standards

The Internal Standard (IS) response in the samples and standards is evaluated to ensure that the analytical
system was in control during analysis.

Were the IS areas for each sample and standard analyzed within -SO to + 100% of the continuing
calibration'YYe^No. Were the retention times for the IS within +30 seconds from die retention time
established uvnie continuing calibration? (Vey No.

Action: If an IS area is greater than +100% compared to the continuing calibration, qualify positive
results as estimated (J), non-detects do not require action. If die IS area is below -50% but not lower than
-80%, estimate positive and non-detected results (U and UJ). If die area drop off or retention time shift
for the IS is too severe (>-80%), non-detected results may require rejection ( R ). Professional judgment
must be used in evaluating the data associated with poor IS performance.

Comments:

Mo o / w coi
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8270C Data Usability Review
10. Sample Quantitation Limits

Review raw data and reporting forms. Did the sample-specific RLs meet the QAPP criteria? Yeŝ o^
Did the laboratory accurately adjust sample reporting limits to account for sample specific preparation and

Were all components reported in the samples quantitated within the calibration region of die instrument
for the detected anarytes'-^Yes^So Were the relative retention times for all components reported within the
retention time windows established during initial caUbrationT^es^No

If the sample analyses were performed at dilutions, were more concentrated analyses performed or was
sample screening information included in the data package? Yes / NO/M ft) -Kfe c*i (<jdt/iv\5

Were sample dilutions appropriate relative to scaling of the chromatograms and the calibration levels
employed (e.g. peaks of interest within upper half of the chromatogram and quantitation done within the
calibration range)?

Action - If the quantitation limits for non-detect results are lower than the lowest calibration standard, or if
a positive result is detected outside of the calibration range, estimate positive and non-detected results (J
andUJ).

Comments: U*A> 'S
\ U ty-Vtctl*. *" e- A,\^<~St \Jo\i+~-€\

4 2. I -D'»rt '. f

•A \ L l*W<CT -̂ 7 \ ^vL ; QrVfP IZ.L

2. C

L
y . m/n 1 to A ^ r^i uft -
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8270C Data Usability Review
1 1 . Field Duplicate Precision

Field duplicate samples are reviewed to assess representativeness of die sample aliquot to foe area
sampled and the precision of the results relative to field sampling techniques.

Review analytical results for the duplicate sample analyses.

Action: If field duplicate precision exceeded 30% RPD for aqueous samples or 50% RPD for sediment
or biota samples for any compound, estimate (J and UJ) positive and non-detect results for the affected
compounds in both samples. If severe imprecision was noted in the field duplicate sample (i.e., RPD
> 1 00%), qualify the remainder of the associated field sample data based on sound technical judgment

Comments.'

Field Duplicate Samples: 5fc "2- _

p
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8270C Data Usability Review
12. Additional QA/QC Issues

Were the percent solids for the samples >30%. Yes / No t

List any additional issues which may affect the quality of the results. List die affected samples, QA/QC issue,
and necessary actions taken in the comments section below.

Action: If die %solids were between 10% and 30%, qualify positive results as estimated (J) and reject
non-detected results ( R). If the %solids were < 10%, reject ( R) positive and non-detected results.

.-

A'iU JM
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8270C Data Usability Review
IVB. Example Sample Calculations

Review of one sample per data package is performed to determine if sample results and quantitation limits were
correctly calculated and reported

Sample ID: 5t}"O5"t)£^p _ was selected for review in this data package.

A. Form 1 Review

1. Were the Form Is for completed according to the method/QAPP requirements?CYes/ No. If no, list
below the affected fields.

2. Reproduce the reporting limit for SVOC in one of the samples, did the laboratory correctly calculate the
U =• My*4/

-. H «

quantitation limits? /Yes) No. If no, list below.

C. Quantitation Review

Reproduce a calculation for one semrvolatfle anatyte in one of the samples that contained a positive result and
compare die calculated result to the result reported by the laboratory.

Analyte Checked Ptyavval

Laboratory Result: fi -^ /(^ Calculated Result £

Example Calculation: °\2O tv\L £xV*-«HJ "ttf Z. rv\L JU»\*sJ- v/ol«^ ^1 £>P-|
0 '

TS

^
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8081A and 8082 Data Usability Review
inc. ReviewofData fa\\ftfr - SoH1^ W)a

1. Holding Times

Holding times and QC association with the samples are reviewed to ensure the accuracy of the reported
results. The table on the following page (Table la) was completed to document the holding times and
QC association.

Review the Pesticide and Aroclor Data Sheets.

Were the holding time requirements (surface waters extracted within 7 days; sediment and biota extracted
within 14 days of sampling (or thawing for biota) and extracts analyzed within 40 days of preparation)
met for each sample?(Yes/ No. If no, list below the affected samples and the number of days outside of
holding time.

Action: If the holding times were slightly exceeded, estimate (J and UJ) positive and non-detect results.
If the holding times were grossly exceeded (more man twice the allowed holding time), professional
judgment should be used to determine the action necessary. Evaluation of screening, undiluted and
dilution analyses, if available, should be made to determine the impact of the holding time violation on the
data quality (e.g., whether or not positive values are estimated (J) and whether non-detected values should
be estimated (UJ) or rejected (R)).

Comments:

New Environmental Horizons, Inc.



Table 1 a. Holding Time and Associated QC Table

Sample Matrix: Uin.W - l^uWters -r I rhi fm>D V M

Sample ID

Organic Data Usability Review

Date/Time Fidd Method
Sampled Blank Blank LCS

Date/Time Date/Time
Extracted Analyzed

ST504 RB
£_l

±

tlir to '.
UitfO

K-.30

SD -D* T3te f -

1C? '.30

Uf.

V

•J-

Rft 6 l < 42351-3)

UlA

RR ± ±
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Organic Data Usability Review
2. GC/ECD Instrument Performance Check

The instrument performance check, called Performance Evaluation Mixture (PEM) is analyzed to ensure
die accuracy and sensitivity of the results relative to instrument performance.

Review the PEMs for the Pesticides.

Was me degradation of 4,4'-DDT to 4,4'-DDEjgd 4,4'-DDD <15% and was the degradation of Endrin
to Endrin aldehyde and Endrin ketone < 15%?^esy No. Were all compounds in the PEM 90% resolved
on each GC Column'̂ tt} No If no, list below the affected samples.

Was a PEM analyzed dairy or every 12 hours o instrument use?(Yea>yNo. If no, list below the affected
samples. "~

Action: If resolution of the PEM compounds is not acceptable (on one or both columns) professional
judgment must be used in qualifying data For example, if resolution is poor on both columns for two
anarytes, and if a sample reports one or both of these anarytes as detected, the positive results should be
qualified as estimated (J) due to uncertainty in quantitation and possibly in qualitative identification. If die
breakdown for DDT and/or Endrin exceeds 15%, qualify all positive results for these compounds as
estimated (J). If these two compounds are not detected, but their breakdown products are detected,
qualify the DDT and/or Endrin non-detect result as rejected ( R ) and qualify die breakdown products as
estimated (J).

Comments:

PEL
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S. Initial Calibration
Organic Data Usability Review

The initial calibration data are reviewed to determine if the standards were compliant with the method
protocols.

Review the Initial Calibration Data Summary for Pesticides and PCBs. Were linear (RRFs or CFs)
statistics or calibration curves used in the initial calibration? Linear /(Curve?1 If linear calibration, check
and recalculate at least one pesticide compound and one peak for an Arochlor across the ICAL. Does the
RRF and %RSD check back to the raw data? Yes / No. Did the initial calibration meet %RSD criteria of
<, 30% for an anarytes (surrogates and targets) across the calibration range? Yes / No. If no, was the
average %RSD for all anarytes in the calibration £ 30%? Yes / No. Were the RRFs for all anarytes in the
standard all greater than or equal to 0.05? Yes / No

If curve statistics were used for the initial calibration, was the regression coefficient > 0.99^YesJt No.
Were the curves generated with sufficient pointe (linear with 5 points, quadratic with 6)£^es) No.
Was die curve traced through the origin? Yes (No) If yes, resubmhtal of calibrations and samples must
be requested to correct mis non-compliance issue. — Csc«- P*«v«-

*
3 b)

owest initial calibration standard at a concentration equivalent to the sample-specific reporting
epNo

Were retention times for each target anaryte stable across the calibration (i.e., minimum drift)'(Vey/ No

Action: If the %RSD >30% and average RRF >0.05, quality positive and non-detected results as
estimated (J and UJ). If the %RSD >30% and average RRF < 0.05 estimate positive results (J) and rejecy
non-detected results ( R). If the %RSD £ 30% and average RRF < 0.05 estimate positive results (J) and
reject non-detected results ( R). If the regression coefficient < 0.99, qualify positive and non-detected
results as estimated (J and UJ). Sound technical judgment should be used in qualification of the data. The
results for each sample associated with ICAL should be evaluated to determine if a result reported would
be impacted by the rnis-calibration. For curve analysis, if die percent Difference (%D) between the
calculated area and the reported area > ±25%, qualify positive and non-detected results as estimated (J and
UJ).

Comments:

Linear Pesticide ICAL Check: Compound Checked

Level I Level 2 Level 3 Level 4 Level 5 Level 6 Avg. RRF %RSD
Concentration I

Response Cpd

Cone, IS

I

Response

RRF
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3. Initial Calibration - continued

Linear PCBICAL Check: Compound/Peak Checked.

Organic Data Usability Review

Level 1 Level2 Levels Level4 Level 5 Level6 Avg.RRF %RSD
Concentration

Response Cpd

Cone, IS
Kesponseia
RRF

I

If curve statistics are used, verification of the computer generated equation may be difficult across the 1C AL.
Instead, a check is made for one pesticide and one PCB peak to determine whether the equation matches the
data obtained as follows:

Curve equation:

Where:

y — a + bx -t-cx2 +dx3

y = Area compound
Area Internal Standard

or y = Area compound (external std. calibration)

x = Concentration Compound or x = Cone, compound (external std calibration)
Concentration IS

Since solving for x is somewhat difficult, the system is checked by using the Calculated Compound
Concentration to solve for me Area of the compound as follows:

Pesticide Compound evaluated: T)'.g\cWirt ~CrVLt\n-tA <^

Standard evaluated: 'ftQgl L-5 _

(-0.

ICAL calibration formula:

Amount
Reported

ICfc.lSfe^

Amount of
IS

50

Calculated x

2.1223-

Calculated y

2.5^(02-

AreaoflS

=m»S^

Calculated
Area of

compound

2.04 2.1^

%Difference

Reported
Area of

Compound

1 &33SO

ZO.0-5},
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3. Initial Calibration - continued

PCB Peak evaluated: *V )Q|(/

8081 A and 8082 Data Usability Review

Standard evaluated: fl - T-| )H\*K

ICAL calibration formula:

ox

Amount
Reported

31^,^)^

Amount of
IS

101ft

Calculated x

st^.'To^^
Calculated y

3335 <^

Area of IS

01^

Calculated
Area of

compound

3333^

%DifFerence

Reported
Area of

Compound

3111^

<0.<o%

Z-mt-
£>KQ3't>fr-v
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808IA and 8082 Data Usability Review
6. Continuing Calibration Check

The continuing calibration data are reviewed to determine if the standards were contractually compliant.

Review the Continuing Calibrations (CCAL) and Summaries. If average RRFs or CFs are used, check
and recalculate the RRF and %Difference (%D) for at least one of the Pesticides and one of the PCBs in
one of me CCALs. Does die RRF or CF and %D checkjjajk to die raw data? Yes /No Were the RRFs
for all anarytes in the standard all £0.05? Yes /No OW(/M£JbL

If curve statistic calibrations were used, check one of die CCALs for one Pesticide and one peak for a
PCB to determine if the calibration relates properly back to the corresponding ICAL. Do the CCALs
properly reference the correct ICALs^Yes^ No.

Was a continuing calibration check performed every 12 hours following tuning verification of the
instrument? /Yw} No. If no, list bdow all the affected samples.

Were die target analytes recovered within the expected retention tone window based upon the initial
calibration (i.e., drift of instrument was acceptable)?^Yes/ No.

Did the continuing calibrations meet 8081A and 8082 criteria for verification of %D <, ±15% or %Drift <
±15% for every compound? Yes /(Njj)Did the continuing calibrations meet 8081A and 8082 criteria for
verification wherejhe average of all compounds analyzed had %D ̂  ±15% or %Drift < ±15% for every
compound?(Yes / No) If no, list below the outliers and die affected samples.

CT^ir- *^JL ex**-** ?***-CCV 7-i^offtV
Action: If the %D or %Drift for a compound > ±15%, estimate positive and non-detected results (J and
UJ) for samples analyzed following this standard for die compounds) that was outside of calibration.

Comments-

Linear CCAL Pesticide check:

CCAL Check: Standard ID

Responses

&
: Compound Checked

RRF/CF avg.RRF(CF)ICAL % Difference
Cpd:

IS:
. _ „ __ , ;. . ,, , ~ ^

~5

.._>..^. x^ . - , . . .- .^..-^--^...-.^. •*..<.. ..... . . X '

* ;-/-- f t v'>^ ' -^-— --
.* j- < ^ ± - S 3 " * -

Linear CCAL PCB check:

CCAL Check- Standard ID.

Responses

.:PCB/peak Checked.

RRF/CF avg RRF(CF)1CAL % Difference
Cpd

IS
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4. Continuing Calibration Check - continued
Organic Data Usability Review

If curve statistics are used, verification of the computer generated equation may be difficult across die ICAL.
Instead, a check is made for one pesticide and one PCB peak to determine that the correct equations were used
to generate the amount found in the CCAL standard

Curve equation:

Where:

:a-t-bx+cx2-Hbc3

v = Area compound
Area Internal Standard

or y = Area compound (external std. calibration)

x = Concentration Compound or x — Cone, compound (external std calibration)
Concentration IS

Since solving for x is somewhat difficult, the system is checked by using the Calculated Compound
Concentration to solve for the Area of the compound as follows:

Pesticide Compound evaluated: S / H ~ t> bb

Standard evaluated: <SOS\CCy ^ i H l

ICAL calibration formula:

Amount
Reported

3<i.3^>

Amount of
IS

50

Calculated x

O.WH

Calculated y

o* \if\
Area of IS

32^3 I

Calculated
Area of

compound

smi-
%Difference

Amount Found

&.1Z
Theoretical Amount

*-fo
% Drift

t l .Sfrfc -^ '

Reported
Area of

Compound

ys(,zi
o

-£££
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4. Continuing Calibration Check - continued

PCB and Peak evaluated: ftftlZfrQ

Standard evaluated: fV^I I d Q I

8081A and 8082 Data Usability Review

*&'>

ICAL calibration formula:

(-0.

Amount
Reported

10S.OOZ<\

Amount of
IS

Ml*

Calculated x

^or.OOlA

Calculated y

l-\^U

Area of IS

OlA

Calculated
Area of

compound

l«Wl\
%Difference

Amount Found

R O 1 . 3C»

Theoretical Amount

IOZT>

% Drift

\<\.c\1*^ '

Reported
Area of

Compound

H^Gll

O

-C2J±

- Rttc. X^- .A AtMu<U- ,

J'^J C (A~\\ '. g-&M».
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Additional Notes:
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5. Laboratory and Field Blank Results
Organic Data Usability Review

Laboratory and field blank results are reviewed to assess die presence of contaminants, which affect the
accuracy and sensitivity of the results. See Table la. where the Holding Time and Associated QC Table
was completed for the samples within this SEX3.

with the appropriate method blank, ie., correct matrix, correct matrix
Yes ) No. If no, list below affected samples. Were Cleanup Blanks

compounds in the method

Was each sample analysis
level, same extracti<
analyzed? Yes/NoTNA,

Review the reporting forms for each method and field blank. Were any i
blanks detected at concentrations above the Reporting Limit (RL)? Yes /No.,

Action: - Blanks should not contain contaminants above the. The Blank Action Level is defined as five
times the highest level seen in any of the matrix-matched blanks associated with this SDG. The following
actions should be taken if conditions warrant:

9. If the blank is not matrix matched, qualify all sample data, for the contaminant associated with this
blank, with BB or EB, as appropriate.

10. If the reported result in a sample is below the reporting limit (sample < RL) and if a matrix-matched
blank contains a result above the quantitation limit (blank > RL), die result in the sample should be
negated (U) and raised to the sample-specific RL for that sample
If the sample result is between the reporting limit and the blank Action Level (RL < sample < Action
Level), the result for the sample is negated (U) at the level found in the sample. Based on the level of
contamination suspected in the sample, die reporting limit may be elevated. Professional judgment
will be used in assessing the action needed.
If the sample result is greater than the RL and the blank Action Level, no action is taken.

v^onu Uciiis. c / r *t * ' / *—^
Blanks evaluated: %6-riUl . ?-ft M*s i fe3>-felg,i Rft UM. . PUOtolSRt •*- frv?

11.

12.

Highest Blank:
Action taken:

Sample ID Compound Reported Result Result based on Blank Action

10-Pest/PCB New Environmental Horizons, Inc.



Organic Data Usability Review
6. Surrogate Spike Recoveries

The surrogate spike recoveries are reviewed to assess die accuracy of die results relative to laboratory
performance and specific sample matrix.

Review the Surrogate Recovery information for each field and quality control sample. For one sample,
verify that the recoveries reported correspond to the rawdata and that the recovery calculation was done
properly. Were the recovery data reported propedy?nfes)| No.

Were the surrogate recoveries within QAPP defined and method-generated accuracy limits? (Yesjf No. If
no, were the affected samples reanalyzed? Yes / No. Did the chromatography of the affected samples
show interferences? Yes/No. Was the retention time (RT) of the surrogates within criteria (Tetrachloro-
m-xylene^within ± 0.05 min and Decachlorobtphenyl ± 0.10 min from average RT of surrogate from

rNo. List below the affected samples.

Action - Professional judgment must be used hi qualifying data for Pesticides/PCBs based upon the
surrogate recoveries. If recovery is outside of criteria on one column, but acceptable on the other, and all
quantitative results are obtained for the samples on the second column, then qualification of the data may
not be required. If quantitation is reported for a particular column, and surrogate recoveries are outside of
criteria, the following actions may be taken: if 10% < %Rec < Lower Acceptance Limit, qualify detected
and non-detected results as estimated (J and UJ); if %Rec > Upper Acceptance Limit estimate detected
results (J), no action required for non-detects; if %Rec < 10%, estimate (J) positive results and reject ( R)
non-detects. A review of the data for both columns, comparing sample chromatograms to standard
chromatograms, must be done and professional judgment must be used to determine if action is
warranted. List below the affected samples and required actions.

Comments:

v^> TM X ?a B<^ ^ £K^^JL ft- <- &

/MuC^ ( i / < r n > x c v i t * ^ - /IA a.in*. *\ Ji
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Organic Data Usability Review
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and Precision

The matrix spike/matrix spike duplicate (MS/MSD) recoveries are reviewed to assess die accuracy of the
results relative to die specific sample matrix and the relative percent differences (RPDs) are reviewed to
assess the precision of die results relative to the specific sample matrix.

Review the unspiked sample, Matrix Spike, and Matrix Spike Duplicate-^MS/MSD) raw data and
recovery results. Were the recoveries for me MS/MSD calculated properly?(YesY No.

Did the laboratory perform MS/MSDs for each matrix and matrix level analyzed for each analytical batch
prepared for analysis? Yes /No. If no, list below me affected samples. - H\s|rr\st>

Were the MS/MSD recoveries and precision within QAPP and method-generated
No. Were the RPDs between the MS/MSD within me QAPP precision criteria? Yes NoJ If no, list
below the affected compounds.

Was the %RSD for non-spiked compounds in the unspiked sample, MS and MSD < 50%? Yes / No

Action: No action is taken to the entire data set based on MS/MSD results alone. The unspiked sample
may be qualified based on MS/MSD results as follows: if the MS/MSD recoveries were greater man the
upper accuracy limit, estimate (J) positive results due to potential high bias; no action is required for non-
detect results; if the MS/MSD recoveries were below the lower accuracy limit but above 10%, estimate (J
and U J) positive and non-detect results due to potential low bias; if a MS/MSD compound was recovered
below 10% or not at all, estimate (J) positive results due to potential low bias and evaluate the non-
detected results to determine whether estimation (U J) or rejection ( R ) of the unspiked sample data is
warranted If the RPD between the MS and MSD > QAPP criteria, estimate (J and UJ) positive and non-
detected results in the unspiked sample. If the %RSD, for a non-spiked compound, between die unspiked
sample, MS, and MSD >50%, estimate (J) positive results and use professional judgement to qualify omer
detected and non-detected anarytes.

Comments:

r\&t
12- Pest/PCB New Environmental Horizons, Inc.



Organic Data Usability Review
8. Laboratory Control Sample and Standard Reference Material Analysis

The Laboratory Control Samples (LCS) and/or Standard Reference Material (SRM) are reviewed to
assess the accuracy of the results relative to the analytical procedure.

Review the raw data and recovery information for the LCS/SRM .

Did the laboratory perform a LCS or SRM for each matrix and matrix level analyzed?^ YeT)' No. If no,
list below the affected samples.

Were the LCS or SRM recoveries within QAPP and method-generated accuracy requirements for
recovery/y'Yes7)No. If no, list below the affected compounds.

Action: . If the LCS or SRM recoveries are above criteria, estimate (J) positive results due to potential
high bias, no qualification of non-detected results is necessary. If the LCS or SRM recoveries are between
10% to the lower recovery Omit, estimate (J and UJ) positive and non-detect results for the samples
associated with die analytical batch due to potential low bias in the results. If the recovery in the LCS or
SRM is less than 10%, estimate (J) positive results due to low bias and reject ( R ) non-detect results due
to potential false negatives.

Comments:

/3yW^ A *-
0 \

P^t

fiP>a^^aw/i- A fu^^ M >>
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9. Pesticide Cleanup Checks

Where cleanup protocols used on the Pesticide/PCB extracts? Yes
and what QC was generated to verify the adequacy of the cleanup:

Organic Data Usability Review

yes, what cleanups were used

Cleanup Protocol QC Activities

Were all samples and QC from the original extraction put through the cleanup protocols? Yes/ No.
Were mere any QC results which indicated that the cleanup was not adequate? Yes / No.

Action: If a QC sample, for example Method Blank or LCS, demonstrates unacceptable results (e.g.,
contamination or loss of analytes of interest), the data associated with these QC samples may require
qualification based on professional judgment.

Comments:

14- Pest/PCB New Environmental Horizons, Inc.



1 0. Sample Quantitation Limits
Organic Data Usability Review

Review raw data and reporting forms. Did die sample-specific RLs meet the QAPP criteria?(eso.
Did the laboratory accurately adjust sample reporting limits to account for sample specific preparation and
analysis conditions?TYes/No.

in the samples quann'tated within the calibration region of the instrument
o Were die relative retention times for^aJLcomponents reported within the

during initial calibration? Yes/NoM ft

Were all components
for the detected anarytes
retention time windows

If the sample analyses were performed at dilutions, were more concent
sample screening information included in the data package? Yes / N

analyses performed or was

Were sample dilutions appropriate relative to scaling of the chromatograms and the calibration levels
employed (e.g, peaks of interest within upper half of the chromatogram and quantitation done within the
calibration range)? Yes / No.

Action - If the quantitation limits for non-detect results are lower than the lowest calibration standard, or if
a positive result is detected outside of the calibration range, estimate positive and non-detected results (J
andUJ).

Comments:

M

Qfrff El ut^. Jh-oi4 tu. - rt .os >

- OOSi
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Organic Data Usability Review
1 1 . Field Duplicate Precision

Field duplicate samples are reviewed to assess representativeness of the sample aliquot to the area
sampled and the precision of the results relative to field sampling techniques.

Review analytical results for die duplicate sample analyses.

Action: If field duplicate precision exceeded 30% RPD for aqueous samples or 50% RPD for sediment
or biota samples for any compound, estimate (J and U J) positive and non-detect results for the affected
compounds in both samples. If severe imprecision was noted in the field duplicate sample (i.e., RPD
>100%), qualify the remainder of the associated field sample data based on sound technical judgment

Comments:

Field Duplicate Samples: Sfr-2- _

*~~

Lr.*- rW-cV
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Organic Data Usability Review
12. Additional QA/QC Issues

Were (he percent solids for the samples >30%. Yes/ No

List any additional issues which may affect the quality of the results. List the affected samples, QA/QC issue,
and necessary actions taken in die comments section below.

Action: If the %solids were between 10% and 30%, qualify positive results as estimated (J) and reject
non-detected results ( R). If the %solids were < 10%, reject ( R) positive and non-detected results.

Mo ar[<

^^> \Y\c.0*-r<L*Jt At^" £*J+**JL & * — .aU-t . ^r^. ^^-^a

>^\
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Organic Data Usability Review
IVC. Example Sample Calculations

Review of one sample per data package is performed to determine if sample results and quantitation limits were
correctly calculated and reported.

Sample ID: 5D-ps JW^VltO _ was selected for review in this data package.

A. Form 1 Review

1. Were the Form Is for completed according to the method/QAPP requirements? (YesJ)No. If no, list
below die affected fields.

2. Reproduce die reporting limit for Pesticides/PCBs in one of the samples, did the laboratory correctly
calculate the quantitation limits?(Yesy No. If no, list below.

D. Quantitation Review^

Reproduce a calculation for one pesdcide/PCB anaryte in one of the samples that contained a positive result and
compare the calculated result to the result reported by the laboratory.

Analyte Checked: _

Laboratory Result: Calculated Result:

Example Calculation:

18- Pest/PCB New Environmental Horizons, Inc.



u
 —

£-:^IB•̂*i-\9 .*jp__s
•^• •%.%j

v/i

i-N.»-

Sii§0$95.AC
M

»
,ĵ.
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33CM33C
M

33CM2•H1CM1(0

33CM33C
M

33CM33C
M

33CM[ 1,1-Dichloroethane

33CM33CM

33CM33C
M

33CM

2"UJCM

33CM33C
M

33CM33CM

33CMC1i

33CM33C
M

33CM33C
M

33CM[chloroform

33CM33CM

33CM33CM

33CM£[1,1,1-Trichloroetha

33CM33C
M

33CM

33CM

33CM«0

33CM33CM

33CM

33CM

33CM

m

33CM33CM

33CM33CM

33CM|Trichloroethene

33CM33CM

33CM33C
M

33CM0)1 1 ,2-Dichloropropan

33CM33C
M

33C
M

33CM

33CM0i| Bromodichlorometr

33CM33tM33C
M

33CM

33CM

m51[Methyl isobutyl ketc

33C
M

33CM

33CM33CM33CMcVn.|cis-1 ,3-Dichloropro

33CM33C
M

33C
M

33C
M

33CM

1-

33CM33CM

33CM33CM33CMsOa.oI<0

33CM33CM

33C
M

33CM

33CMr1

33CM33CM

33CM33CM

33CM|2-Hexanone

33CM33C
M

33CM33CM

33CM| Tetrachloroethene

33CM33C
M

33CM33CM

33C
M0| Dibromochloromett

33CM33CM33C
M

33CM

33CM[ 1 ,2-Dichloroethane

33CM33CM33CM33C
M

33CM| Chlorobenzene

33C
M

33C
M

33CM33CM

33CM1LU

33"*33
>̂

33*33*"33"*|p/m-Xylene

33CM33C
M

33CM

33C
M

33CMi

33CM33CM

33CM

33CM

33CM

1

33CM33C
M

33CM33CM33C
M[ Bromoform

ZC
M

3C
M

33CM

33C
M

33CM53

§

1 1,1,2,2-Tetrachloro
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d_>13
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t

CM

ZCM

33CM

33CM33CMhloromethane

<•>™CM

-
,

*-

33CM33CMinyt chloride
->CM-»™CM

33CM-33CM33CMromomethane

CM

._3CM

33CM

33CM33CMhloroe thane
m33in3->in3-><n-tincetone

CM

33CM

33CM

33CM33CM|

CM

33CM

33CM

33CM

33CM

•oCo€re

->m33m33m33m33u>lethylene chloride

CM

33CM

33CM

33CM33CMa>J;•ans-1 ,2-Dichloroe

CM33CM

33CM33CM

33CM,1-Dichloroethane

33CM33CM33CM33CM33CM!-Butanone (MEK)

C
O

CM

CO

CM33CMZMs-1 ,2-Dichloroeth

33CM33CM33CM

33CM_->*-Chloroform

33CM33CM33CM33CM33CM?1,1,1-Trichloroetha

33CM33CM33CM33CM_
,

3CM0Darbon tetrachlorid

133CM

g33CM33CMBenzene

"*->CM^->CM

-
,

->CM

33CMrrichloroethene

33CM33CM33CM33CM33CMI)1 ,2-Dichtoropropan

33CM

33CM

33CM

33CM

33CMUiBromodichloromett

33CM33CM

33CM

33CM33CM

(̂
^

*I?Methyl isobutyl ketc

CM33CM33CM

33CM33M8cis-1 ,3-Dichloropro

CM^3CM33CM"*

33CMO

33CM33CM33CM

33CM33CMC0trans-1 ,3-Dichlorop

33CM33CM33CM33CM33CM?ac

33CM33CM

33CM33CM33CM2-Mexanone

33CM33CM33CM33CM33CMTetrachloroethene

33CM33CM33CM

33CM33CMV2Dibromochtoromet

33CM33CM33CM

33CM33CM11 ,2-Dichloroethane

"*33CM->*-

33CM33CM| Chlorobenzene

33CM33CM33CM

33CM33CMJEthylbenzene

CM33•*33•*33*33•*•

I

33CM

33CM

33CM

33CM33CM

XO

33CM

33CM

33CM

33CM33CM

I

33CM

33CM

33CM

33CM33CM

1I

3C
M

33C
M

33C
M

33CM33CMr£

1,1,2,2-TetracWoro
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|VOCs-8260$

3CM

33CM33CM33CM33CMIChtoromethane
3CM

33CM33CM33CM33CM[Vinyl chloride
3CM

33CM

33CM33CM-33CM| Bromomethane

33CM

33CM-33CM-33CM33CM| Chloroethane

-33in33">3mm33m3[Acetone

33CM

33CM33CM33CM33CM1 1,1-Dichloroethene

^CM

3CM

33CM

33CM3Ĉ
MCO

33in-5

t
t
>

33m-33in33m| Methylene chloride

3CM

33CM33CM

3ĈM

33-CMVI trans- 1 ,2-Dich)oroethe

3CM

33CM33CM

33CM33CM[1,1-Dichloroethane

33CM33CM33CM33CM33CM|2-Butanone (MEK)

•^3CM33CM33CM33CMCMOCMI

•3CM

33CM33CM33CM33CM| Chloroform

33CM

33CM33CM33CM33CM

|

33CM

33CM33CM33CM33CM

I

3333CM33CM33CM33CM

m

333CM33CM33CM-,

CMJTrtcrtloroethene

333CM

33CM

33CM33CM1 1 ,2-Dichloropropane

333CM33CM33CM33CMU[ Bromodichloromethan

3CM33CM33CM

33CM

2m^

I Methyl isobutyl ketone

33CM33CM33CM33CM2I cis-1 ,3-Dichloroprope

33CM33CM

33CM33CMV§3

_CM33CM33CM33CM««| trans-1 ,3-Dichloropro|

3CM33CM33CM33CM[1,1,2-Trichloroethane

33_jCM03CM33CM3CM|2-Hexanone

33CM33CM

33CM33CM[Tetrachloroethene

33CM

33CM

33CM33CMU0>ioa

3333CM

33CM3ĈM

33CM1 1 ,2-Dichloroethane

33CM33CM33CM33CM| Chlorobenzene

33CM

33CM

33CM33CM| Ethylbenzene

3333•*•

33"*33
.̂

331)Q
.

33CM33CM

33CM33CM

Xo

3_^3CM

33CM33CM33CM

I

3CM33CM

33CM33CM| Bromoform

CN

CM

23CM

3>3CM33CMag1 1,1,2,2-Tetrachloroetti

u
-otC^^Û•s
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g•nJS§g^Ja>mis>3o>o>a
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|

|SemiVOCs-8270

3333in3333335|bis(2-Chloroethy))eth

333in333333"5

333io333333[2-Chlorophenol

3333in3333331 1 ,3-Dtchlorobenzene

3333in3333331 1 ,4-Dichlorobenzene

3333in333333u1iC
M

3333in3333335|bis(2-chloro»sopropyl

3333in333333i11

3333in333333(Ui| N-Nitroso-di-n-propyl

3333in3333331 Nitrobenzene

3333m333333jlsophorone

3333in333333|2-Nitrophenol

3333in33333312,4-Dimethylphenol

3333in333333Dfi

3333in333333CM"

3333m333333O[1 ,2,4-Trichlorobenze

3333in333333| Naphthalene

3333m333333X
.

3333m3333331

[4-Chloro-3-methylph<

33-5323333*-330)

1o1T

3333in33333301cCM"

3333in333333|2-Chloronaphttialene

3333m333333jAcenaphthylene

3333m333333| Dimethylphthalate

3333m333333|2,6-Dinitrotoluene

3333m333333jAcenaphthene

3333CM3333*•33|2,4-Dinttrophenol

3333in33333312,4-Dinitrotoluene

3333CM

3333"33|4-Nitrophenol

3333m3333331 Fluorene

3333in333333<u

1

1 4-Chlorophenyl-phen

3333in333333IDtethylphthalate

3333CM

3333"33-8£L[4,6-Dinitro-2-methylp

3333in333333ðIn-Nitrosodiphenylam

z>™u>_33333"5*5»*5i55
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$OSn1 Client Sample ID( i

42547-4 |

I5t

1

1 Lab Sample 10:

n•06/18/99

Clt06/17/1999 |

gi

06/17/1999

g3

06/17/1999

351I\g

1<1C11oI01Ii*o1o1iIi1

£
*i

|SemiVOCs-8270 _•*3_,

3-j| Hexachlorobenzene

CM

_O333-,0| Hentachtorophenol

in__33_,

33»59>I

_3_,

3_,

auaoejifluvl

m3333i>2>IO

333333IFIuorantriene

m333333a5L

3in333333| Butylbenzylphthalate

33in3333331 3,3'-Dichlorobenzidine

333v>333333IBenzo[a]anthracene

333in333333O

3333m333333|bts(2-Ethylhexy1)phthalate

3333in333333| Di-n-octylphthalate

3333m333333o>

O

3333in333333| Bertzo[k]fluoranthene

3333in333333|Benzo[a]pyrene

3m333333|lndeno[1 ,2,3-cdlpyrene

m333333|0ibenz[a,h]anthracene

in333333cIDI

333333|2-Metnylphenol

m333333|4-Methylphenol

33in3333331i

333in3333333

33333O3333O12,4,5-Trichtoroprienol

33CM3_j

O3.,3_,o|2-Nitroaniline

3o0_,333_,|3-Nitroaniline

m3=-,

-jjDibenzofuran

M3_
,O3.,^DO14-NitroanUine

3in33•*3333•*]

•V
J

I
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06/18/99

30ciFmco

.

c3§o*a1*TB6a§|"SO* 1OI11

|Analyte

9Ni

333333in333311Ibis(2-Chloroe

333333in3333Q
.

3333331
0

33330|2-Chlorophen

333333m3333S1|1,3-Dichlorob

33333in333-,enzene

J

333333in3333£oJ

333333in3333t_£J
t08-|bJs(2-chlorois

333333m3333,j

333333m3333«{Z

333333**3333| Nitrobenzene

333333in3333jlsophorone

333333m33332-Nitropheno

333333in3333^IQCM"

333333m3333C11

333333in3333|I

333333in3333•8|l,2,4-TricWor

333333m3333| Naphthalene

333333in3333V1UX

333333in3333d>[4-Chloro-3-m

.3333-33^3333fi•5i!JHexachlorocy

333-,

33in3^-,

"5r>iocC
O

.

CM"

33330in33-,

uito6

2-Chloronapti

333-33în_
j

3_
,

<ucaac

™3_
,

D33in333033g>c0

o33333m_
j

33c0|2,6-Dinitrotok

3^3-,

3_
>

in3333jAcenaphthen

333333^3333ICM"

333333m3333iCM"

333333^33"336i

^33333in33331 Fluorene

333333in3333V£I1|4-Chlorophen

^33333in3333§

jDiethylphthal

33333~3333V
-

—1|4,6-Dinitro-2-

3~
^

3333m3333enylamine| n-Nitrosodiph

3o—33in3333«yl-phenylett|4-Bromopher
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42551-542551-342551-2Lab Sample ID:

n06/18/99

j>1

06/18/99

*1

06/18/99

ga2

06/16/993^

06/18/99>.
Oij

r1111o11Ii.ii**i>t >iii»ti

i^m_._33I!iIt!!i

_j^33>iL>ii|j

0in_j-j33i!i

33in3333[Anthracene

33m33339ij-L

a

33in3333c3i5.

33m3333iL

3in3333[ Butytbenzytphthalate

33in3333|3,3'-Dichlorobenzidine

333m3333|Benzo(a]anthracene

333in3333s0

3333333_j|bis(2-Ethythexyl)phthalate

7)

33333in3333| Di-n-octytphthalate

-333333m3333| Benzojb Jfluoranthene

-y33333in3333| Benzo[k]fluof anthene

33333m3333[Benzo[a]pyrene

3333in3333[lndeno[1 ,2,3-cdJpyrene

333in3333|Dibenz(a,h]anthracene

3^̂3m3333|Benzo[g,h,i]perytene

3333in33330L3D?

ri

3333in3333g5X3U

4

3333m33334-Chloroaniline

333in3333[ 2-Mettiylnaphttialene

333333[2,4,5-Trichlorophenol

333333|2-Nrtroaniline

3m333[3-Nitroaniline

in3_,

3[Olbenzofuran

—33333EE

m3333•*[Carbazole

O1
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Analyte
[SemiVOCs-8270

33333333*bis(2-CMoroettiy1)ethe

333333in

,

333333332-Chlorophenol

3333333310

333333331Q54.

33333333j

33333333||bis(2-chlorotsopropyl)e
33333333aI

33333333go1

33333333| Nitrobenzene

333333331 Isophorone

333333332-Nitrophenol

333333332,4-Dimethytphenol

333333331•Mbis(2-Cnloroethoxy)me

333333331uCM"

333333331 ,2,4-TrichJorobenzen

33333333| Naphthalene

3333->333Hexachlorobutadiene

3-,333333•5flroO4

33333333-2!o-nuo

333333332,4,6-Trichlofophenol

33333333[2-Chloronaphthalene

333333331

33333333Dimettiytphthalate

33333333I<£>
O

l

33333333Acenapnthene

33333333-2,4-Dinitrophenol

33333333[2,4-Dinrtrotoluene

33333333-o

33333333| Fluorene

3333333314

33333333[Diethylphthalate

3333-»333-?v|4,6-Dinrtro-2-methylph

33333333*0
)[ n-Nrtrosodiphenytamin

_.333333"*"

IV4-Bromophenyl-phenyl
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Ia^11a1111a3
1

IiîD

i

SemiVOCs-8270

~_3_3333*[Hexachlorobenzene

l̂_033033o33£IPentachlorophenol

33333333| Phenanthrene

33333333[Anthracene

333333|Di-n-butylpnthalate

33333333iFluoranthene

33333333|

33333333m

333333331to

33333333| B enzo[a]anttv acene

333333330)

6

333333330£U
l

33333333S5

3333333311m

33333333| Benzo[k)fluoranthene

33333333|Benzo[a]pyrene

33333333llndeno[1 ,2,3-cd]pyrene

33333333| Dibenz[a ,h]anthracene

33333333| Benzo[g,h,i]perytene

33333333

}

33333333[4-Methylphenol

33333333

j

33333333

(

33033o33OT™

33[2,4,5-Tnchlorophenol

33033033O33|2-Nrtroaniline

3-
j

•*•

3-
,

333.3|3-Nrtroaniline

3-33.,33•*^3iDibenzofuran

3-,O3_
,

O33O33[4-Nrtroanilme

333a3333[Carbazote

I
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0\ftn$oaKent Sample ID:

_>-

5§cor-^(V
I

sJ^1

Lab Sample ID:

^jaaS§g3%«—^3I^^ii>.ao_
4

1Of

"5011S0I^ia115O«a11a-5a13

1L<N
,

0CB

SemiVOCs-8270
3333m33in33in33|bis(2-Chloroethyl)ether

3333in33m33in33"5cV

3333m33in33in33|2-Chlorophenol

3333m33m33m33[ 1 ,3-Dichlorobenzene

3333m33in33in331

3333in33m33in331 ,2-Dichlorobenzene

3333in33in33m33t
.

ff(V
I

I

3333in33m33in331 Hexachloroethane

3333in33m33in33*>| N-Nitroso-di-n-propylamir

3333m33in33m33INitrobenzene

3333m33m33m33if

3333in33m33in33|2-Nitrophenol

-j3331
0

33m33m332,4-Dimethylphenol

3333in^3m33in33C1ii

3333**33m33m334-cvf

3333in33m33m331 1 ,2,4-Trichtorobenzene

3333in33in33in33| Naphthalene

3333in33m33in33| Hexachlorobutadiene

3333in33m33in33|4-Chloro-3-mettiylpheno)

-3^33JO33co33(O33£1 Hexachlorocyclopentadie

3333in33in33in335Vcvf

3333"*33m33in331 2-Chtoronaphthalene

3O33m33in33in331 Acenaphthyiene

3333in33in33in33Dimethytphthalate

3333m33m33m332,6-Dinitrotoluene

333in33m33m33lAcenaphlhene

333CO

33CO

33«o33|2,4-Dinitrophenol

^33in33in33in330)s5i5C
V

I

333CO

33C
O

33CO

334-Nrtrophenol

333in33in33m33IFIuorene

3333m33in33in33V\ 4-ChlorophenyH)henyletri

333m33m33in331 Diethylphthalate

333CO

33C
O

33CO

33_13D63

5C
O

V

~3m33in33in33| n-Nitrosodiphenylamine

3in3in33m33oua|5L55

£a
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lRINSE BLANK BI Client Sample ID:

rr«iCNI42574-1

i

1 Lab Sample ID:

n.

06/21/99

Ci

06/21/99 I

g^atg:_5oa

06/23/99I Sample Date:

013i11•s3111•a11siD

Q.Uu.1i

t4t»i
V)

in~_m__m_,| Hexachlorobenzene

o_3f,.,_j3_,

oiL>>i1)

in_.jin33in33[Phenanthrene

in33m33m33[Anthracene

3in33in33in—>,9iifo

m_3in33m33[Fluoranthene

m_3in33in33CtL

in_3in33in33[Butylbenzytphthalate

in—3m33m33|3,3'-Dicnlorobenzidine
33in33in33in33I Benzo[a]anthracene

333in33in33in33IChrysene

3333m33in33in33Ibts(2-Ethy1hexyt)phthalate

3333in33in33m33IDi-n-octylphthalate

3333m33in33in33| Benzo[b]fkjoranthene

3333m33in33m33|Benzo(k]fluoranttiene

3333in33in33in33IBenzo[a]pyrene

3333in33m33m33[lndeno[1 ,2,3-cd]pyrene

333in3333in33|Dibenz(a,h]anthracene

333n33m33m33| Benzo[g,h,i]perytene

33m33in33in33[2-Metnylphenol

333in33m33in33|4-Methyfphenol

33•n33m33m33[4-Chloroaniltne

333in33m33in33[2-Methylnaphthalene

3033CO

_,_,

COT-

-,_,CO33|2,4,5-Trichlorophenol

o33_,CO

-,_,CO3312-Nitroaniline

in__,-j_,in33|3-Nitroaniline

-,_,m3-jin33[Dibenzofuran

o3m_j-2CO

a_,CO3[4-Nitroaniline

-3-3inD_,m^V5n35O



JT«

7Yxfv

a

i

ft

ob

4c
i

j»

§0)

<iCM"

§•

&
4r4

t>£o

I

tu

§•sC
D



•o

Q^IoGc>A*?3;

rtCO

QfJ«V•£
£

°

| a3_inN•̂*QfU
)

J3J
j

03ii_̂O
k

aNSE^^cSs?gfj

7Ci311J ~_i1|1^ 313

5S

|SemiVOC*-82TC

^._^•JÎO| Hexachlorobenzenc

33*"

33T
»

332

'

Ipentachlorophenol

33333injPhenarrthrene

33333in1 Anthracene

3333in[Di-n-butylphthalate

3333inIFIuoranthene

3333m0pXa.

33•*•

33in4>1Xat

3333m<u=l3,3'-Dichlorobenzidi

333333in| Benzo[a)anthracen

333333iniChrysene

333333inS•8e.|bis(2-Ethylhexyl)pht

333333in|Di-ivoctytphthalate

333333mc5"

I

333333in*!| Benzo(k]fluoranther

33333301JH.5"

£

333333in4)|lndeno[1,2,3-cd]pyr

•d

33333mufc|Dibenz{a,h]anthrac<
333333mo>|Benzo(g,h,i]pery1en

33333in5

333333in14-Methylphenol

333333na2I

333333inV|2-Methylnaphthalen

33*~33*~33C
O

o\0
4

33•""

33"••

33co

iIO
J

333333m5C
O

Z3333inpibenzofuran

3^~33**33"4-NitroanHine

333333mCarbazole
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Data Usability Review
Metals Analyses

by EPA Methods 6010B (ICP), 7471A (CVAA), and 7000 series (GFAA)
EPA Region I Tier ni - type review

Client: Menzie-Cura & Associates, Inc.

Site: Industri-Plex, Wobum, Massachusetts

Laboratory: Woods Hole Group Environmental Laboratory, Raynham, MA

SDG: Lab ETR #s: 42537. 42541. 42562 and 42563

# of samples/Analyses: 14 sediment samples and 5 rinsate blanks for project-specific list of 19 metals

Initial Reviewer: Susan D. Chapnick. New Environmental Horizons. Inc.

Senior Reviewer: Dr. Nancy Rothman. New Environmental Horizons. Inc. "̂ 1 „ — ̂  £ .

Date Completed: December 09. 1999 I ' I

The Data Usability Review, representing a Region I Tier Hi-type validation, was performed on the data
package. The intentions of this review are:
1 . To determine if the data were generated and reported in accordance with the following:

• EPA SW-846 Methods 60 1 OB for ICP, 747 1 A for CVAA, and 7000 series for GFAA;
• Toxicological Surface Water and Sediment Sampling and Fish Sampling Work Plan and

Quality Assurance Project Plan for Industri-Plex Site, Woburn, Massachusetts, July 1 999;
• Region I, EPA-NE Data Validation Functional Guidelines for Evaluating Environmental

Analyses, 12/96;
• Region I Laboratory Data Validation Functional Guidelines for Evaluating Inorganics

Analyses, February 1989.
2. To determine if the data met the program data quality objectives for acceptable accuracy, precision, and

sensitivity.
3. To determine and define the technical usability of the data based on the accuracy, precision, and

sensitivity QA/QC indicators defined in the site QAPP.
4. To update the project database with appropriate data quality qualifiers.

The Data Usability Review consists of five sections. Section I is the Overall Summary of Data Usability
including subsections addressing technical usability, accuracy, precision, representativeness, and sensitivity
of the data. Sections n through V are hand-completed checklists: Section II - Data Package Completeness
Review; Section HI - Review of the Laboratory Data Summary Forms and Additional QA/QC Parameters;
Section FV - Review of Overall Data Package Compliance; and Section V - Example Sample Calculations.

New Environmental Horizons, Inc.



Data Usability Review - Metals Sediment
Industri-Plex Site, Wobum, MA

Ecological and Human Health Environmental Investigations 1999

I. Overall Summary of Data Usability

A. Summary of Technical Usability

All sediment and rinsate blank results for metals included in the laboratory data package reviewed,
identified by Woods Hole Group Environmental Laboratory (WHO) as project numbers (ETRs)
42537, 42541, 42562 and 42563 are usable for project objectives. Results have been estimated (J)
for several metals in these samples due to quality control criteria exceedances or uncertainty in the
results near the laboratory method detection limit (MDL). Data users should note the following
uncertainties in the estimated results. The estimated results are usable for project objectives of risk
assessment.

B. Technical Issues Affecting Accuracy

Holding times, calibration criteria, laboratory control sample recoveries, matrix spike
recoveries, and other method-specific QC sample results were reviewed to evaluate the
accuracy of the sediment results.

The accuracy for antimony and selenium in all sediments was compromised based on low matrix
spike recoveries of 44.6% and 54.8%, respectively. All antimony and selenium results were
estimated (J) and may be biased low.

The LCS used was matrix-matched for all metals except silver. The silver LCS was an aqueous
laboratory-fortified blank. The laboratory stated in their case narrative that had been obtaining
variable recoveries from the solid LCS for silver that they were using for other metals. Therefore,
they performed an aqueous LCS to evaluate method performance during digestion and analysis. No
action was taken to qualify the silver results because the matrix spike sediment result was
acceptable for silver indicating acceptable accuracy in the sediment matrix.

All other quality control information, such as holding times, LCS recoveries, and calibration QC,
associated with accuracy met QAPP and method criteria for the other metals results in these
sediment samples.

C. Technical Issues Affecting Precision and Representativeness

The relative percent difference (RPD) between sample and matrix (lab) duplicate results and
between field duplicate pair results were evaluated to assess precision and representativeness
of the sediment data.

Precision, based upon the relative percent difference (RPD) of the matrix duplicate results, was
acceptable for metals in the sediment samples. Note that precision could not be evaluated for
thallium in the matrix duplicate results, as these results were non-detected.

12/09/1999 2 New Environmental Horizons, Inc.



Data Usability Review - Metals Sediment
Industri-Plex Site, Woburn, MA

Ecological and Human Health Environmental Investigations 1999

C. Technical Issues Affecting Precision and Representativeness - continued

One field duplicate pair was associated with these sediments: SD-05 and SD-05DUP. The field
duplicate pair results showed imprecision for four metals based upon high relative percent
difference (RPD) between field duplicate results (RPD in parentheses): antimony (56%), barium
(60%), selenium (63%), and thallium (54%). These metal results in the field duplicate pair samples
were estimated (J) and are imprecise. Poor field duplicate precision is an indication of sample
matrix heterogeneity. Sediment heterogeneity may affect the representativeness of the sediment to
the site location.

D. Technical Issues Affecting Sensitivity

Blank contamination in method blanks, field rinsate blanks, and initial and continuing
calibration blanks, along with an evaluation of the laboratory MDLs were reviewed to assess
sensitivity of the results compared to QAPP-required reporting limits.

Sensitivity was acceptable for all sediment sample results compared to the project-specific reporting
limits defined in Table 1-7 of the site QAPP (July 1999). Though low-level contamination of
several metals was observed in the associated laboratory and rinsate blank results, the sediment
results were greater than the calculated blank action levels. Therefore, no blank actions were taken.
Several results in the rinsate blanks were estimated (J) due to potential uncertainty near the MDLs.
No actions were taken to qualify the rinsate blanks based on laboratory method blank results.

The "as received," or native, sediments all had % solids < 30%. The freeze-drying process removed
a significant portion of the water content of these samples such that all freeze-dried % solids were >
40%. The increase in solids content of these samples contributed to the acceptable sensitivity of the
metals measurements by decreasing the achievable sample-specific reporting levels (on a dry-
weight basis).

E. Additional Technical and QA/QC Issues

A review of method compliance, an evaluation of method modifications, and other QA/QC
issues were made to evaluate the comparability of the data generated for the project uses.

Several detected results for beryllium, silver, and thallium, that were not previously qualified or
negated for other QC criteria, were estimated (J) due to uncertainty of the quantitation at levels less
than the 5x the MDL and less than the project-required reporting limit.

12/09/1999 3 New Environmental Horizons, Inc.



Data Usability Review - Metals Sediment
Industri-Plex Site, Woburn, MA

Ecological and Human Health Environmental Investigations 1999

F. Summary of Completeness, Documentation, and Chain-of-Custody Issues

Chain-of-custody (COC) documentation of temperature on receipt at the laboratory was missing for
several COCs. For samples received 6/21/99, a receipt temperature of 7°C was recorded. This
exceeds the criterion of 4 + 2 °C. The samples were collected in the summer and immediately
sent via courier to the laboratory. Only surface water samples were collected associated with this
COC. It appears that they did not have a chance to cool-down completely by the time they were
received at the laboratory. No action was taken other than to note this discrepancy.

Indication of "sediment" or "surface water" for the association of the five-rinsate blanks was not
made on the chain-of-custodies. However, personal communication with the sampler, Peter Kane
of Woods Hole Group Environmental Laboratory, confirmed that the rinsate blanks were taken as
rinses of the Eckman grab samplers used for sediment collection.

Times of sampling were not recorded on the chain-of-custody's for the sampling done on June 21
through June 23, 1999.

The laboratory data package was missing Form 14, Analysis Run Log, for some silver analyses by
GFAA. The raw instrument data were included with a hand-completed run log. Therefore, no
action was taken other than to note this discrepancy.

NEH generated a data summary table based on the project data file supplied by the laboratory
including the corrections and qualifications added to the data based on this Data Usability
Review. The data summary table of technically valid and usable results for sediments reviewed
by NEH is attached to this report.

12/09/1999 4 New Environmental Horizons, Inc.
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Data Usability Checklist Review - Inorganics -*/fc= ̂
Industri-Plex Site, Wobum, MA

Ecological and Human Health Environmental Investigations 1999

II. Data Package Completeness

Laboratory: WoocU \fa\t fyfio ^.^ SDG: 4^5 4 354 1

a. Review the data package for completeness based on EPA Region I and Site QAPP
requirements.

b. x'Were all required reporting forms and associated raw data included in the data package?
^YesxNo. if no, contact laboratory for resubmittals and attach copy of resubmittal request to
^"tnTschecklist.

c. Were Form 1s (result forms) and rawjdataJor all samples listed in the laboratory case
narrative included in the data packag^xJTe§J>No. Wefe.all sample analyses requested on
the Chain-of-Custody performed by theTatx>ratory?/Yes£No.

Indicate missing information or analytical issues in the section below.

Summarize the number and tyoes pf samples in this/SDG:

ITl

inorDUCdoc 11/99 1 New Environmental Horizons, Inc.



Data Usability Checklist Review - Inorganics
Industri-Plex Site, Woburn, MA

Ecological and Human Health Environmental Investigations 1999

III. Review of CLP-Like Summary Forms and Additional QA/QC Parameters

A. Holding Times/Preservation Criteria

1. Were holding times/preservation criteria met for all samples/analyses as indicated bel
No.

Metals 180 days from date of collection, preserved to pH < 2 and 4°C
Mercury 28 days from date of collection, preserved to pH < 2 and 4°C
Cyanide 14 days from date of collection, preserved to pH > 12 and 4°C

AVS/SEM 14 days from date of collection, kept at < 4°C

If no, list the affected samples/analytes and the number of days outside of the holding time or
preservation issues in the table, below.

Actions: If the holding times were exceeded, estimate (J and UJ) positive and nondetect results. If
the holding times were grossly exceeded, estimate (J) positive results and reject (R)
nondetect results. If samples were improperly preserved, use professional judgment - may
estimate (J and UJ) associated results.

Holding Time / Preservation Actions

Analyte Holding Time
Exceedance

Preservation
Issue

"•

/l/W/=

Action /
Bias

"--„

* ^^-.

Affected Sample(s) / Comments

^\^
\.
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B. Calibration

1 Instrument Calibration

Instrument calibrations were reviewed to ensure that the laboratory followed the correct method
procedures

a

b

Review Form 14, Analysis Run Log

Were instrument calibrations performed daily for all methods/instruments used for
analysis/Yesr / No.

Were the proper num
Method requirement'

ndards used for each calibration as compliant with SW846
No.

d Were the calibration curves compliant with linearity requirements of the SW846 Method if
a linear curve was used (r > 0 995)' *4 p,,

If no to any of the above, list affected samples/analytes and actions in the comment section, below

2 Initial Calibration Venfication (ICV) and Continuing Calibration Verification (CCV) Standards

All ICVs and CCVs were reviewed to assess the accuracy and sensitivity of the results

a Review Form 2A, Inorganics Initial and Continuing Calibration Venfication

b Did all ICVs and CCVs meet the recovery cntena'Qfes) No If no, list the outliers and
the affected samples in the comment section, below

Actions: If the ICV/CCV recovery cntena exceeded the defined limits indicated below, estimate (J)
associated positive results, no action is required for nondetect results If ICV/CCV
recovenes were below defined QC limits, estimate (J and UJ) associated positive and
nondetect results

Control Limits

Metals
Mercury
Cyanide
AVS/SEM

Comments

90-110%
80-120%
85-115%
85-1 15% (lab limits)

^\
\^

\^
^\
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B. Calibration (continued)

2. Low Level Standard [Contract Required Detection Limit (CRDL)] Analysis

The Low Level Standard, or Contract Required Detection Limit (CRDL), is a direct measure of the
instrument sensitivity near the detection limit.

a. Review Form 2B, Inorganic CRDL Standard for AA and ICP

b. Were the CRDL standards analyzed at the correct concentrations?

c. Did all CRDL standard results meet project or lab recovery criteria?

If no, list the samples/analytes affected and actions in the table, below.

Actions: If the CRDL recovery was greater than)150%jlab criteria), estimate (J) all positive results
whichj/vere < 10x RL; no action is required for̂ ion-detects. If the CRDL recovery was less
than teO%7lab criteria), estimate (J and UJ) positive and nondetect results <10x RL.

Low Level Standard (CRDL) Recovery Actions

Analyte % Recovery
CRDL

Standard

\_

Action / Bias

'^--..^
""*-

Affected Sample(s) / Comments

ji j if"-̂  f\Jo/vfc
\^

^\^
"\^

^\*
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C. Blank Results

1. Laboratory Blanks

Laboratory (preparation and calibration) blank results were reviewed to assess the presence of
contaminants that ultimately affect the accuracy and sensitivity of the results. Blanks were assessed
compared to the project-specific reporting limits (RL) listed in Table 1-7 of the Industri-Plex QAPP and to
the laboratory MDLs.

a. Review Form 3, Inorganic Blanks

b. Were all analytes detected in the laboratory blanks at levels less than the MDL? Yes -
list below the analyte and blank level for the highest detected result above the MDLs.

)fno,

c. Were negative baseline drifts, if observed as negatjye_JCB/CCB or preparation blank results,
observed at absolute values less than 2x the MDL'̂ ^Yes) No. If no, list below the analyte and
blank level for the negative result with an absolute value above 2x the MDL.

Analyte

Lm

Lab Blank Result (Units)

3,7 \

InorDUCdoc 11/99 New Environmental Horizons, Inc.
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C. Blank Results (continued)

2 Field Blank Results

Field blank results were reviewed to assess the presence of contaminants that ultimately affect the
accuracy and sensitivity of the sample results.

a. Was there a field rinsate blank (RB) associated with the samples in this SDG7\Yes) No. If yes,
list the field blank(s) and the associated samples in the table below. ^ "̂"̂

Field Rinsate Blank
Sample ID

t** 0/anK

Associated Field Sample IDs

b. Were all analytes detected in the field blank(s) at levels less than the MDL? Yes \No.) If no, list
contaminants below.

NOTE: Use the maximum field blank concentration in cases where multiple field blanks are associated with
the samples in a given SDG.

Field Blank ID: /f/n*>/ ffkuo* 6>//7/f7

IAnalyte Field Blank Result

%
Units) i«jl

31. <

3,5- 1.7
0.78

Cu
ft
JUiA 7, 3

TT
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C. Blank Results (continued)

Actions: Blank Contamination: Determine the maximum concentration of each analyte based upon a
review of all laboratory blanks (preparation blanks, calibration blanks) and field rinsate blank
results. Sample results which were greater than the MDL but less than 5 times the amount
found in the associated blank and less than the RL are negated (qualified U). Sample
results which are greater than the RL but less than 5 times the amount found in the
associated blanks are qualified "B" to indicate that the analyte was also found in the
associated blank(s). Data flagged "B" may be biased high. No actions are taken for results
greater than 5x the blank level.

Negative Baseline Drift Any blank reported with a negative result for which the absolute
value was greater than 2x the MDL, are evaluated for this project using the absolute value of
the blank result as the rule for action. If the sample result was > MDL but < the absolute
value of the blank concentration, estimate the nondetect and detect results (UJ and J).
These results may be biased low. No actions are taken for results greater than the absolute
value of the blank level (negative baseline drift).

t&tUwJisw ]&Aji_*i0\fcC
Analyte

$.£
& $

afj>
(\_Jt
C\&)
s>u
&XL,
foz..
Pr

f to
rr^
fW/\
"ZH

Maxftnunvfelank
Concentration

(Units)
JSl ~7 ^tfjl^-

(0 ~5 i j
3 1 ,9
34*5-

3&
/.*f
I3.\
" ' v3&M
7,^>
13% î

t

finA $? Curt\/£si43i<fr\ - wu iis *vi °"1 / ^^ft'TTiLJvtf^
BWnk Action

Level
(Units)

ZV.H M/tt
7«f jrj
4.0

IO3-
O, IK
D> 3i^
Oi*n 1
O . l «

/<4/
/ / . (
V^l
He V

Actions/Affected Samples

fVv/vtz'
^**f

f
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D. Matrix QC Results

1. Matrix Spike Recoveries

Matrix spike (MS) results were reviewed to assess the accuracy of the results relative to the specific
sample matrix.

a. Review Form 5A, Spike Sample Recovery

b. Were matrix spike (MS) results present for all analytes at the proper frequency as required
: Site QAPP<yre)fc / No. Were matrix spike recovery criteria met for all analytes? Yes

List the affected analytes and actions in the table below.

Actions: If the spike recovery was > 125%, estimate (J) all positive results. No action is taken for
non-detects. If the spike recovery fell within the range of 30-74%, estimate (UJ or J) all
sample results. If the spike recoveries were less than 30%, reject (R) the nondetect results
as unusable and estimate (J) the positive results for extremely low bias.

If the sample concentration exceeds the spike-added concentration by a factor of 4 or more,
no action is taken because the spike level was "swamped-ouf by the native concentration in
the sample.

Matrix Spike (MS) Accuracy Action Table

Analyte

-n—
MS%

Recovery
Action Comments/Affected Samples

All
. -7

/="& . 0 1 « 1 V.

JL

A/ott: d
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D. Matrix QC Results (continued)

2. Sample/Matrix Duplicate Results

Matrix (laboratory) duplicate (MD) results were reviewed to access the precision of the results relative to
the specific sample matrix.

Review Form 6, Inorganic Duplicates

Were matrix duplicate (MD) analyses present for all analytes at the proper frequency as
esquired by the Site QAPP? XesJ/No. Were criteria as defined below, met for all analytes?
Yes) No.

a.

b.

List the analytes affected and actions in the table below.

Site QAPP Control Limits: Waters

Dils

RPD < 20% for results > 5x RL
if results < 5x RL

RPD < 35% for results > 5x1
difference + 2x RL for results < 5x RL

Actions: Estimate (J and UJ) all results for analytes which do not meet precision criteria.

Matrix Duplicate (MD) Precision Action Table

Analyte MD RPD Action Comments/Affected Samples

InorOUCdoc 11/99 New Environmental Horizons, Inc.
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0. Matrix QC Results (continued)

3 Field Duplicate Precision

Field duplicate sample results were reviewed to assess representativeness of the sample aliquot to the
area sampled and the precision of the results relative to field sampling techniques.

a. Review Form 1, Inorganic Analysis Data Sheet, for the field duplicate sample analyses
results.

Actions: If field duplicate precision exceeded criteria, below, for any analyte, estimate (J) positive
results for the affected analytes in the field duplicate pair only. If severe imprecision was
noted in the field duplicate results, qualify the remainder of the associated field sample data
based on sound technical judgment.

Site QAPP Control Limits Waters

'Soifs

RPD < 30% for results > 5x RL
_ fiy Rl

RPD < 50% for results >
difference ±2x RL for results < 5x RL

Use professional judgment for results < 5x RL that do not meet the RPD criteria, above [As
guidance, Region 1 defines the following control limits' control limit of ± 2x CRDL for water and +
4x CRDL for soil for results that are < 5x CRDL.]

£•£>-#'
• Analyte
/9tlf-/T<7>7eY

f^i-LKlUfV^/

^£^*i f ̂ *v>
T~Vi«.liiL>w->

FD RPD
Si* Vo
&0 p/o
65^
5-̂

Action
T
T
;r
r

Comments/ Associated Samples
Bc4^ r^u/K 'v> f1'!̂  pA)r

> *. ». i ̂  u 1 V

.V .V. ,V Iv '•

»v lv lx 1^ 't
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E. Method QC

1 Laboratory Control Sample Recovenes

The laboratory control sample (LCS) recoveries were reviewed to assess the accuracy of the results
relative to the laboratory method performance of each step during the preparation, analysis, and reporting
of environmental samples

a Review Form 7, Inorganic Laboratory Control Sample

b Was an appropriate (soil, sediment, or water) LCS performed for all analytes at the proper
frequency?

c Did all analytes meet Site QAPP recovery cntena^Yes/^o.

If no, list the affected analytes and actions in the comment section, below

Actions: If the LCS recovery for any analyte was greater than 120% or the established upper soil or
sediment control limit, estimate (J) all positive sample results If the LCS recovery was less
than 80% or less than the established lower soil or sediment control limit, estimate (J and
UJ) the results Use professional judgment if LCS is severely low (< 50%, EPA Region I
cntenon) to reject (R) associated results as unusable

Commenls

U
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E. Method QC (continued)

2 ICP Method QC - ICP Interference Check Sample Results

ICP interference check procedures were performed to evaluate and verify the laboratory's mterelement
and background correctons for ICP analyses

a Review Form 4, ICP Interference Check Sample

b Were analyte levels in the ICSA and ICSAB reported for all metals'?
and ICSAB analyzed as the correct frequency as definedtn_SW846?
meet recovery criteria of 80-120% in the ICSAB solution/YesV No

No Was the ICSA
No Did all analytes

c Were the absolute values of the reported resultsjbr analytes in the ICSA check solution, other
than Al, Ca, Fe, and Mg, less than 2x RL? Yes t ''

d Were the major interfering analytes (Al, Ca, Fe, and Mg) within linear range of the ICP
instrument? YesJ&&^ If no, were appropriate dilutions made to bring the interferent within
linear rangeYVes)/ No If no, evaluate interferences based on lab lECs and Linear Range
analyses and Describe any actions taken, based on professional judgment and calculations to
estimate the level of interference, below

e Were other interfering analytes (Na) within linear range of the ICP? Yes / No) If no, evaluate
potential physical interferences and take actions to estimate (J and UJ) affectfe^analytes basei
on professional judgment Include any actons below ^ ' ' ' ~ " '

fl/YvUztm) &%
If no to any of the above, list the affected samples, analytes, concentratlbns^nd actionsjii tjie section,
below

Comments

InorDUCdoc 11/99 12 New Environmental Horizons, Inc
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E. Method QC (continued)

3. ICP Serial Dilution Results

a. Review Form 9, Inorganic ICP Serial Dilution

b. Was a field sample used for ICP serial dilution analysis*2Yes)/ No.
^^^

c. Did all analytes meet criteria for %D in the serial dilution results?(Yes/No.

List the affected samples/analytes and actions in_theiable below.
s' "̂

Actions: Estimate (J) all positive results if me %D > 15% for1 results that are > 50x the MDL.

Serial Dilution Result Actions

Analyte

"""•• -. „_
~~~ ••-. ^

% Difference

~ " ~ "- - /

Action / Affected Samples

V04/?r-V L, V(__t

~~^~-~-..^
^^- .̂

^^--^
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F. Verification of IDLs, Linear Ranges, lECs

1 Instrument Detection Limits

Analyte detection limits were reviewed to assess if the sensitivity of the results met the project-specific
requirements

a Review Form 10, or equivalent For this project, Method Detection Limits (MDL) must be
performed annually

b Were current (annual) MDLs present for all analytes and all instruments used for analysis?
/Yep/ No.

c Were the MDLs compliant_with project-specific reporting limit requirements as listed in Table
1-7 of the Site QAPP? (Yej/ No.

Actions: If no, estimate (J or UJ) all affected results that are < 10X MDL due to the uncertainty in the
level of detection List any actions in the Comments section, below

2 ICP Interelement Correction Factors

a Review Form 1 1 , or equivalent, ICP Interelement Correction Factors (Annually)

b Were the current (annual) lECs present in the data package\Yes>f No.

Actions: If no, use professional judgment to determine the seventy of the affect on the results

3 ICP Linear Ranges (Annual)

a Review Form 12, or equivalent, ICP Linear Ranges are checked daily and updated, at a
minimum, annually for this project

b Were current (annual) linear range data present in the data package? (resX No.

Actions: If no, use professional judgment to determine the severity of the affect on the results

If no to questions for Forms 10, 1 1, or 12, list the affected samples/analytes and actions in the comment
section, below

Comments

AJQME - .. . _
-Pah hfortd-vnrf/ Dl '' Cohwn <m ~Dl ''

~ h6n>

_
Z7
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G. Preparation and Analysis Logs

1 Preparation Log

a Review Form 13, Inorganic Preparation Log

b WerasaTfJfJtaypreparation logs present and do they contain all samples/analytes performed in the
SOW YesJ-No.

Analysis Run Log

a Review Form 14, Inorganic Analysis Run Log

b Were analysis run logs present for all required samples/methods for this SDG? Yes /(No

c Was the correct analytical sequence followed for the QC for each methodt^YesJ No.

d Were the calibration standards (/a, CCVs, CCBs^-QRDL, ICSA, and ICSAB) analyzed at the
proper frequency consistent with the Site QAPP'TVes^No.

If no to questions for Form 13 or 14, list the affected samples/analytes and actions in the comment
section, below

Comments

Few M _ 7o r .5^ ,̂ , A
- yu>
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H. Additional QA/QC Issues

1 Percent Solids

Percent solids data were reviewed to further assess the affect of the sample matrix on result
quantitation.

a. Review percent solids results for all soil and sediment samples on the Form 1s. Note that
for this project, all sediment samples were freeze-dried prior to analysis for total metals. The
freeze-dried percent solids is used to calculate the total metals results on a dry-weight basis;
therefore, the freeze-dried percent solids is used to compare to EPA Region I DV criteria.
For AVS/SEM, the "as-received" percent solids is used as AVS is volatile and freeze-drying
cannot be performed.

b. Were percent solids > 30% for all soil samples?

If no, list affected samples and actions in the table, below.

Actions: If percent solids results were > 30%, no actions are required. If percent solids were < 30%
but > 10%, reject all non-detected results (R) and estimate (J) all detected results. If percent
solids were <10%, reject (R) all results. Professional judgment may be used to modify these
actions. For example, AVS/SEM must be analyzed on the "as received" sediment without
the freeze-drying preparation because AVS is volatile and may be lost upon freeze-drying.
AVS/SEM data will not be rejected due to low percent solids because the molar ratio
information is useful to the ecological risk assessors even in low percent solids sediments.
The data may be estimated (J and UJ) based on professional judgment.

Percent Solids Action Table

Sample ID % Solids Action / Comments

InorDUCdoc 11/99 16 New Environmental Horizons, Inc.
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Sample Result Verification

Sample results were reviewed to assess quantitation of results near the Reporting Limits

a Review all sample results on the Form 1s

/~~\b Were sample results < RL flagged with a "B" by the laboratoryP Yes I No

Action:

Uncertainty in result quantitation near the RL may exist for results that are flagged "B" because they are
between the MDL and project RL ^

Estimate (J) all results between the lab MDL and the project RL In other words, converta
"B" flags to "J" due to potential uncertainty near the MDL at levels below the RL List the
analytes that were affected in the table below

VIO:

o

Estimate (J) Results between MDL and RL 3"'
[Convert all "B" flags from Lab to "J" for the following analytes] <£ S~x

Af^JL "ft

InorDUCdoc 11/99 fw uJo*
a . .
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7 Review of Overall Data Package Compliance

Review of the overall data package was performed to determine if the laboratory met all EPA SW846 method
and project QAPP requirements

A. Case Narrative Review

1 Review the Case Narrative provided with the data package and list all issues of noncompliance or QA/QC
exceedances addressed in the case narrative that have not been previously evaluated in the Data
Usability Review. For each issue listed, state what qualification to the data has been taken.

Comments

A/o As

. Review of One Sample

The review of one sample per fraction for each data package was performed to determine if sample results
and quantitation limits were correctly calculated and reported.

Sample ID ^D^O I . was selected for review in this data package/

A. Detection / Reporting Limit Review

Reproduce the sample detection limit for one analyte for each method (ICP, GFAA, CVAA, and cyanide) Did
the laboratory correctly calculate the detection limits? Yes / No If no, list below the affected analytes

/(

the table below any results that did not meet reporting limits requirements as listea in the Site QAPP,
Table 1-7

Results That Do Not Meet QAPP RL (Sensitivity) Requirements

Analyte

ti/J AL

Sample ID # (s)
Affected

*di Mints /VK&f &<l6ftA4 /*•
' J

Highest RL
reported

(units)

/ >
kfVffhti^

<Ci

QAPP RL
(units)

'
/tsisyml

Reason
(% solids; blank

action; etc.)

.
/W&tt/^lM/.

/J
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B. Sample Result Verification -

A calculation for one analyte for each method is reproduced below and compared to the result reported by
the laboratory List any discrepancies noted and actions taken. Sample ID <y f> -Q I

1. ICP Analyte

Laboratory Result / 8 &
Example Calculation:

2 GFAA Analvte

3 Cya

< /

Ifci — —

Example Calculation:

4. Mercury

Laboratory Result
Example Calculaton:

inorDUC doc 11/99
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Data Summary Key for Data Usability Checklist Review

J - The associated numerical value is an estimated quantity due to quality control criteria
exceedance(s) The value is usable for project decisions as an estimated result

U - The analyte was analyzed for, but was not detected The associated numencal value is the sample
reportmg/quantitation limit The value is usable for project decisions as a nondetect result at the
reporting limit

UJ - The analyte was analyzed for, but was not detected The associated numerical value is the sample
reportmg/quantitation limit and is an estimated quantity The value is usable for project decisions
as a non-detect result at the estimated reporting limit

R - Reject data due to severe or cumulative exceedance of quality control criteria The value is
unusable (analyte may or may not be present) for project decisions Re-sampling and reanalysis is
necessary for verification

NA - Not Analyzed
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List of Inorganic Data Usability Checklist Review Acronyms

CCB - Continuing Calibration Blank
CCV - Continuing Calibration Verification Sample
CLP - Contract Laboratory Program
CRDL - Contract Required Detection Limit
%D - Percent Difference
DISS - dissolved sample analysis
DQO - Data Quality Objective
EPA - Environmental Protection Agency
FB - Field Blank
FD - Field Duplicate
g - gram
ICB - Initial Calibration Blank
ICP - Inductively Coupled Plasma Spectrophotometry
ICS - Interference Check Sample
ICV - Initial Calibration Verification Sample
Kg - kilogram
L - liter
LCS - Laboratory Control Limit
MD - Matrix Duplicate
mg - milligram
mg/Kg - milligram per kilogram
MS - Matrix Spike
NA - Not Applicable
ND - Non-detect
QA - Quality Assurance
QAPP - Quality Assurance Project Plan
QC - Quality Control
r - correlation coefficient of linear regression curve
RB - Rmsate Blank (equipment nnsate field blank)
RL - Reporting Limit
RPD - Relative Percent Difference
SDG - Sample Delivery Group
SOW - Statement of Work for Inorganic Analysis
TAL - Target Analyte List
TOT - total sample analysis
(.tg/Kg - micrograms per kilogram
ug/L - micrograms per liter
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Data Usability Review
Organic Analysis by Modified Method 8270C, 8260B, 8081 A, and 8082

EPA Region I Tier III - type review

Client: Menzie-Cura & Associates, Inc.

Site: Industri-Plex, Wobum, Massachusetts

Laboratory: Woods Hole Group Environmental Laboratory, Raynham, MA

SDG: ETRs: 42537.42541.42562. and 42563

# of samples/Analyses: 14 sediment samples for Volatiles. Semivolatiles, Pesticides and PCB analyses

Initial Reviewer: Dr. Nancy C. Rothman. New Environmental Horizons. Inc. ^j /t /?/PL

Senior Reviewer: Susan D. Chapnick, New Environmental Horizons. Inc. V&'i[Jtui(O'r1 / <

Date Completed: October 29. 1999

The Data Usability Review, representing a Region I Tier Hi-type validation, was performed on the data
package. The intentions of this review are: 1) to determine if the data were generated and reported in
accordance with SW-846 Methods 8260B, 8270C, 8081 A, 8082, the Toxicological Surface Water and
Sediment Sampling and Fish Sampling Work Plan and Quality Assurance Project Plan for Industri-Plex
Site, Woburn, Massachusetts, July 1999, Region I, EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses; Part II. Volatile/Semivolatile Data Validation Functional
Guidelines, 12/96 2), and the USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review, EPA540/R-94/012, February 1994; 2) to determine if the data met the program data
quality objectives for acceptable accuracy, precision, and sensitivity; 3) to determine and define the
technical usability of the data based on the accuracy, precision, and sensitivity QA/QC indicators; and 4) to
update the project database with appropriate data quality qualifiers.

The Data Usability Review consists of five main sections. Section I is the Overall Summary of Data
Usability including subsections addressing technical usability, accuracy, precision, and sensitivity of the
data. Section n is the Data Package Completeness Review. Section HI is the Review of the Laboratory
Data Summary Forms and Additional QA/QC Parameters to determine if the QC requirements met and to
determine the affect of exceeded QC requirements on the precision, accuracy, and sensitivity of the data.
Section FV is the Review of the Overall Data Package to determine if contractual requirements were met.
Section V is Example Sample Calculations to determine if the sample results and reporting limits were
correctly calculated and reported by the laboratory.

New Environmental Horizons, Inc.



Industri-Plex, Woburn, MA
Organic Data Usability Review

I. Overall Summary of Data Usability

A. Summary of Technical Usability

All sediment results for Volatile Organics (VOC), Semivolatile Organics (SVOC), Pesticides (Pest)
and Polychlorinated Biphenyls (PCBs) included in the laboratory data package reviewed, identified
by Woods Hole Group Environmental Laboratory (WHO) as project numbers (ETRs) 42537,
42541, 42562 and 42563 are usable for project objectives. Results have been estimated (J and UJ)
or negated (U) for several compounds in these samples due to quality control criteria exceedances.
Data users should note the following uncertainties in the estimated results. The estimated results
are usable for project objectives. Note that the associated rinsate blanks are included in the surface
water data package. Rinsate blank results were acceptable.

B. Technical Issues Affecting Accuracy

Holding times, calibration criteria, surrogate recoveries, laboratory control sample
recoveries, matrix spike/matrix spike duplicate recoveries, and other method-specific QC
sample results were reviewed to evaluate the accuracy of the sediment results.

Volatile Organic Compound (VOC) Results

The accuracy for VOC for one sediment sample, SO-13, was compromised due to low surrogate
recovery. The positive and non-detect results for this sample have been qualified as estimated (J
and UJ) and may be biased low.

The accuracy for VOC in two sediment samples, SD-05 and SD-05DUP, was compromised due to
high surrogate recoveries. The positive results for these samples have been qualified as estimated
(J) and may be biased high.

The accuracy for VOC in one sediment sample, SD-03, was compromised due to low matrix spike
(five out of five spikes recovered below criteria) and matrix spike duplicate recoveries (four out of
five spikes recovered below criteria). Since the majority of spike compounds were low outside
criteria, all positive and non-detect results were qualified as estimated (J and UJ) in the unspiked
sample and may be biased low.

All other quality control information, such as holding times, LCS recoveries, and surrogate
recoveries, associated with accuracy met QAPP and method criteria for the other VOC results in
these sediment samples.
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Semivolatile Organic Compound (SVOO Results

Surrogate recovery in one sediment sample, SD-05DUP, was high, outside criteria for one of the
Base/Neutral surrogates (2-fluorobiphenyl). The laboratory speculated that the high recovery may
have been a result of a dilution required for analysis of the sample. Since the other surrogates were
within criteria, no action was taken to qualify the sample data based on one of the surrogates being
recovered outside of criteria.

One sample was analyzed outside of the instrument tune time (33 minutes beyond the 12-hour tune
requirement). A secondary dilution of this analysis was required, due to targets over calibration
range, which was done within analytical tune time. A comparison of the undiluted run with the
dilution run showed good data comparability; therefore, no action was taken to qualify the undiluted
sample analysis due to its being analyzed just beyond tune time.

The matrix spike (MS) and matrix spike duplicate (MSD) recoveries for 4-nitrophenol and pyrene
did not meet criteria for the spiking analysis of sample SD-03. The 4-nitrophenol in the MS was
high outside criteria while the MSD was acceptable. Since the sample did not report a positive
result for 4-nitrophenol, no action was taken based on this finding. The MS and MSD recovery
results for pyrene were 250% and 0%, respectively. The unspiked sample reported pyrene at a level
over twelve times higher than the spiking level for this compound in the MS and MSD; therefore,
the erratic recovery results suggest that the spiking level was inappropriate for the matrix tested.
All other MS/MSD spikes were recovered within criteria. Based on professional judgement, no
action was taken to qualify the unspiked sample result for pyrene based on these findings.

The Laboratory Control Sample (LCS) recovered all analytes, except pentachlorophenol, within
criteria. Pentachlorophenol in the LCS was not recovered at all (0% recovery). The laboratory was
asked to investigate this result and the findings were confirmed. The MS/MSD showed acceptable
recovery of pentachlorophenol and the laboratory indicated that in blank matrices, that the
pentachlorophenol can show poor recovery results. The other acidic components spiked into the
LCS gave acceptable recovery and none of the sediment samples reported positive results for
pentachlorophenol. Since the MS/MSD was acceptable for pentachlorophenol, professional
judgment was used to qualify all pentachlorophenol results as estimated (UJ) and potentially biased
low based on the LCS result. This action was taken instead of rejecting the non-detected data since
there was evidence that the sediment matrices would have recovered the pentachlorophenol had it
been present in the field samples.

A freeze-dried aliquot of Organics in Marine Sediments Standard Reference Material (SRM 194la)
was also extracted and analyzed along with the sediments within this SDG. The recovery for all the
detected polynuclear aromatic hydrocarbons (PAHs) ranged from 35% to 78%. These results are an
indication that the method of freeze-drying, extraction, and analysis used for the sediments was of
acceptable accuracy.

All other quality control information, such as holding times and surrogate recoveries, associated
with accuracy met QAPP and method criteria for the other SVOC results in these sediment samples.
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Pesticide andPCB (Pest/PCB) Results

The matrix spike (MS) and matrix spike duplicate (MSD) reported low recovery of endrin in the
MS, low recovery of aldrin in the MSD, and high recovery of 4,4'-DDT in the MSD. The unspiked
sample, SD-03, did not report positive results for aldrin or endrin; however, 4,4'-DDT was
positively detected in the unspiked matrix. Based on these findings, the results for endrin and aldrin
in SD-03 have been qualified as estimated (UJ) and may be biased low. In addition, the positive
result for 4,4'-DDT in SD-03 has been qualified as estimated (J) and may be biased high.

A freeze-dried aliquot of Organics in Marine Sediments Standard Reference Material (SRM 194la)
was also extracted and analyzed along with the sediments within this SDG. The recovery of 4,4'-
DDE and 4,4'-DDT was acceptable (91% and 101% recovery, respectively). However, the
recovery of alpha-chlordane in the SRM was 176%. Based on this high recovery of alpha-
chlordane, the positive results reported for this compound in three sediment samples, SD-03, SD-
01, and SD-06, were qualified as estimated (J) and may be biased high.

All other quality control information, such as holding times, surrogate recoveries, and LCS
recoveries associated with accuracy met QAPP and method criteria for the other Pest/PCB results in
these sediment samples.

C. Technical Issues Affecting Precision and Representativeness

The relative percent difference (RPD) between matrix spike and matrix spike duplicate results
and between field duplicate pair results were evaluated to assess precision and
representativeness of the sediment data.

Volatile Organic Compound (VOC) Results

Precision was acceptable for VOC results based upon evaluation of the matrix spike (MS) and
matrix spike duplicate (MSD) spike results. A comparison between the unspiked sample, MS and
MSD for comparability of the non-spiked analytes indicated that precision for acetone was
acceptable; however, the precision for methyl ethyl ketone did not meet criteria (%RSD = 87%).
This comparison, along with low spike recovery results, as discussed in Section B, lead to
qualification of all the unspiked sample results in SD-03 as estimated (J and UJ) for VOC. The
acceptable precision of the MS/MSD and acetone results however, suggest that the recovery issues
observed may be matrix specific.

One field duplicate pair was associated with this SDG: SD-05 and SD-05DUP. The precision
between these samples was acceptable for several positive results; however, precision was
compromised for cis-l,2-dichloroethene (RPD = 104.2%), trichloroethene (RPD = 75.0%), toluene
(RPD = 102.7%); chlorobenzene (RPD=84.6%), ethylbenzene (RPD=86.9%), p/m-xylene
(RPD=83.3%), and o-xylene (RPD=50.8%). Results were qualified as estimated (J) for the seven
specific compounds listed above in both of the field duplicates due to poor duplicate precision
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results. This is an indication of sediment sample heterogeneity, which may affect the
representativeness of the samples for the VOC results within this SDG.

All of the sediment samples for VOC analysis had percent solids less than 30%. Sample aliquot
heterogeneity in samples with percent solids of less than 30% may affect the representativeness of
the sample to the site location and is often a cause of poor precision due to sample matrix
heterogeneity. The sampling for volatile sediment samples was modified from Method 5035 in an
attempt to appropriately deal with sediments with very low solids content (<30%). As such, the
low-level preservation technique required sampling approximately 5g of sediment and placing the
sample under 5mL of water (method 5035 suggests a 1:2 ratio of soil to water). The medium- or
high-level preservation technique also required 1:1 methanol to sample preservation. Therefore,
while Region I data validation guidelines require that data be estimated (J) and/or rejected ( R)
based on low % solids content of the samples, no action was taken to qualify sediment sample
results based on solids content for this project (this decision was arrived at through consultation
with Andy Beliveau, Region I QA Officer). The percent solids measured in the sediment samples
were as follows (percent solids value obtained is reported in parentheses): SD-04 (13.2%); SD-12
(13.8%); SD-13 (27.0%); SD-03 (23.7%); SD-02 (8.8%); SD-01 (23.8%); SD-10 (22.5%); SD-11
(14.7%); SD-05 (11.0%); SD-05DUP (10.0%); SD-09 (7.2%); SD-08 (17.0%); SD-07 (10.3%); and
SD-06(18.4%).

Semivolattte Organic Compound (SVOQResults

Precision was slightly compromised for SVOC results based upon the matrix spike (MS) and matrix
spike duplicate (MSD) results. Precision as measured by the relative percent difference (RPD) was
acceptable for all spikes except acenaphthene and pyrene. Acenaphthene MS/MSD reported RPD =
25% compared to QAPP and method criteria of RPD < 19%. Based on this imprecision, the result
for acenaphthene in the unspiked sample (SD-03) was qualified as estimated (J). The results for
pyrene, as discussed in Section B, were not deemed to be relevant since the level of spiking for this
compound was not appropriate for the unspiked matrix. Therefore, even though the RPD for pyrene
was 200%, no action was taken to qualify the unspiked sample data based on this result. These
results are an indication of variable precision and representativeness of the sediment results in this
SDG.

One field duplicate pair was associated with this SDG: SD-05 and SD-05DUP. The precision
between these samples was not acceptable for all detected target analytes except for bis(2-
ethylhexyl)phthalate (RPD = 19.5%). The RPD for all other detected results ranged from 65% to
102% as compared to the QAPP criteria of RPD < 50%. Based on this imprecision, the results
for fluorene, phenanthrene, fluoranthene, pyrene, benzo(a)anthracene, chrysene,
benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(l,2,3-cd)pyrene,
benzo(g,h,i)perylene, and carbazole were qualified as estimated (J) in samples SD-05 and SD-
05DUP. It should be noted that the percent solids (% solids) results of the freeze-dried sample
aliquots were significantly different for these field duplicates: SD-05 % solids = 97.31% and
SD-05DUP % solids = 55.07%. The "as received" % solids content of these samples, however,
as measured for the volatiles analyses, were comparable (SD-05 = 11.0% and SD-05DUP =
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10.0%). Additionally, only lOg of sample SD-05 was available for extraction while SD-05DUP
had adequate solids to extract the full 30g aliquot required by the method. The field duplicate
comparison, the MS/MSD comparison, and the variability in % solids content suggest that the
field duplicate precision may have been compromised due to matrix-related variability, sampling
variability, and/or due to freeze-drying and extraction variability which may have affected the
SVOC results reported for all of the sediments in this SDG.

The "as received" sediments all had % solids < 30% as discussed in the VOC analysis section. The
freeze-drying process removed a significant portion of the water content of these samples such that
all freeze-dried % solids were > 40%. The increase in solids content of these samples allowed more
solid material to undergo extraction for SVOC thereby increasing the representativeness of the
sediment aliquots to the sampling points.

Pesticide/PCB (Pest/PCB) Results

Precision was slightly compromised for the Pest/PCB results based upon the matrix spike (MS) and
matrix spike duplicate (MSD) results. The relative percent difference (RPD) for aldrin was 44%
(compared to QAPP criteria of RPD < 43%) and for gamma-BHC at 68% (compared to QAPP
criteria of < 50%). All other MS/MSD components met QAPP precision objectives. A comparison
of the unspiked positively detected results reported for SD-03, the MS and the MSD gave percent
relative standard deviations (%RSD) < 50% indicating adequate precision in the measurement of
4,4'-DDE and 4,4'-DDD in is matrix. Based on these MS/MSD results, the unspiked sample, SD-
03, was qualified as estimated (UJ) for aldrin and gamma-BHC and are usable as estimated values.
The precision of the analytical system appears to have been analyte dependent.

One field duplicate pair was associated with this SDG: SD-05 and SD-05DUP. The Pest/PCB
results for both of these samples were all non-detect; therefore, precision from the field through
analysis could not be assessed.

The "as received" sediments all had % solids < 30% as discussed in the VOC analysis section. The
freeze-drying process removed a significant portion of the water content of these samples such that
all freeze-dried % solids were > 40%. The increase in solids content of these samples allowed more
solid material to undergo extraction for Pest/PCB thereby increasing the representativeness of the
sediment aliquots to the sampling points.

D. Technical Issues Affecting Sensitivity

Blank contamination in method and field blanks, initial and continuing calibrations, and
MDLs were reviewed to assess sensitivity of the results compared to QAPP reporting limits..
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Volatile Organic Compound (VOG Results

The QAPP required reporting limit (RL) for all volatile analytes was 2 fag/kg based on a 100%
solids content sample. The laboratory's lowest concentration initial calibration standard was 2 ug/L
for all components except acetone, methylene chloride, bromomethane, chloroform, carbon
tetrachloride and toluene which were at variable concentrations (ranging from 2-10 |ig/L)
depending on the initial calibration performed (three initial calibrations were associated with the
sediment results). The reporting limits for the analytes listed above were raised, as appropriate, to
the sample-specific reporting limit equivalent to the concentration of the lowest initial calibration
standard employed, hi addition, the sample-specific reporting limits were all elevated due to the
low solids content of the sediment samples as discussed in Section C. For all samples and all
analytes, the increase in reporting limits still met the Ecological and Human Health Risk Based
Criteria (RBC) with the exception of vinyl chloride in SD-02 (RL = 25 ug/kg) and SD-09 (RL = 24
ug/kg) which still met the Ecological RBC but was slightly above the Human Health RBC (RBC =
21 ug/kg).

The method 8260B and Region I criteria for initial calibration of percent relative standard
deviation (%RSD) < 30% was not met for bromomethane and methylene chloride (%RSD =
38.2% and 30.8%, respectively) for the initial calibration associated with the analysis of the Trip
Blank. The cause of the non-linearity for each of these compounds was investigated and it was
shown that for bromomethane, elimination of the highest point calibration standard returned the
%RSD to within criteria. For methylene chloride, elimination of the lowest level calibration
standard returned the %RSD to within criteria. Based on EPA Region I validation guidelines,
since all results for bromomethane were non-detects, no action was taken to qualify the non-
detected data since accuracy at the RL was established. For methylene chloride however, the
Trip Blank result was qualified as estimated (UJ) due to uncertainty in quantitation at the sample-
specific reporting limit. This estimated result is usable.

The method 8260B and Region I criteria for initial calibration of percent relative standard
deviation (%RSD) < 30% was not met for acetone and methylene chloride (%RSD = 48.8% and
55.5%, respectively) for the initial calibration associated with the analysis of the sample SD-04.
The cause of the non-linearity for each of these compounds was investigated and it was shown
that elimination of neither the highest nor lowest point calibration standard returned the %RSD
to within criteria. Based on this finding, the results for acetone and methylene chloride in sample
SD-04 were qualified as estimated (J and UJ). These estimated data are usable for project
objectives.

The method 8260B and Region I criteria for initial calibration of percent relative standard
deviation (%RSD) < 30% was not met for acetone and methylene chloride (%RSD = 33.0% and
71%, respectively) for the initial calibration associated with the samples SD-02, SD-01, SD-10,
SD-11, SD-05 SD-05DUP, SD-09, SD-08, SD-07, and SD-06. The laboratory used regression
analysis on the methylene chloride which resulted in a linear formula with a regression
coefficient (r2) = 1.000; therefore, no action was required for methylene chloride results. The
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cause of the non-linearity for acetone was investigated and it was shown that elimination of the
lowest point calibration standard returned the %RSD to within criteria. Therefore, results
reported between 10 u.g/L and 200 ug/L, on a sample-specific basis, were considered usable
without qualification (i.e., accepted as reported). Samples SD-02, SD-01, SD-10, SD-11, SD-05
SD-05DUP, SD-09, SD-08, and SD-07 all reported the presence of acetone within the accurate
range of the initial calibration so no action was taken to qualify these data. Sample SD-06
however, reported acetone below the acceptable region of accurate quantitation; therefore, the
acetone result in this sample was qualified as estimated (J). This estimated result is usable.

The method 8260B criteria for calibration verification of percent difference (%D) ^ ± 25% was
not achieved for several compounds in several continuing calibrations (see page 5-, 5A-, and 5B-
VOA). Several non-detected results for bromomethane, chloromethane, vinyl chloride,
methylene chloride, and acetone in ten sediment samples and the Trip Blank were qualified as
estimated (UJ) due to exceedances of the %D in the continuing calibrations. These estimated
non-detected results are usable.

The aqueous Trip Blank 6/17 contained trace-level acetone at 4 ng/L and chloroform at 1 ug/L.
Several matrix-matched method blanks also reported chloroform; therefore, no action was taken to
qualify the chloroform sample data based on the Trip Blank results. However, thirteen of the
fourteen sediment samples did report positive results for acetone. Since this trip blank was not
matrix-matched to the samples, all positive results for acetone were qualified "TB" to indicate that
the Trip Blank also reported acetone as directed by Region I data validation guidelines. It should be
noted that: 1) due to sampling error, only one Trip Blank was taken during the sampling of these
sediments and that discrete Trip Blanks for the sampling done on June 18 through June 23, 1999 did
not exist; and 2) the acetone results for nine of the sediments were quite high (> 5 x RL) and that
the presence of acetone in these samples is probably not related to cross-contamination during
sampling or due to sampling error.

The seven matrix-matched Method Blanks all reported trace level contamination for methylene
chloride and/or chloroform. Blank action to negate sample-specific trace level methylene chloride
and/or chloroform was taken for samples SD-03, SD-12, SD-13, SD-04, SD-05 and SD-05DUP (see
pages 6-, 6A-, and 6B-VOA). In these samples, the level of methylene chloride and/or chloroform
was raised to the sample-specific reporting limit and the result negated (U). These negated levels
still meet the Ecological Risk Based Criteria for methylene chloride and chloroform and are usable.

The Internal Standard (IS) chlorobenzene-d5, was recovered in sample SD-06 below criteria. The IS
should be -50% to +100% of the IS response found in the continuing calibration; however, for this
sample, the IS was -52.2% compared to the associated continuing calibration. The analytes
associated with quantitation using this IS are chlorobenzene, ethylbenzene, xylenes, styrene,
bromoform and 1,1,2,2-tetrachloroethane. None of these compounds were positively detected in
sample SD-06. Based on this non-compliant IS response, the non-detected results for the
compounds listed above have been qualified as estimated (UJ) due to the apparent loss in sensitivity
of the instrument during analysis of SD-06 to this region of the chromatogram. These estimated
results are usable for project objectives.
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The last Internal Standard, l,4-dichlorobenzene-d(, was recovered low outside criteria in five
samples; however, since this IS is not used for quantitation of the analytes of interest, no action was
taken to qualify the sample data based on this finding.

All other VOC results met sensitivity requirements as stated in the QAPP project-specific reporting
limits.

Semivolatile Organic Compound (SVOO Results

The sediment samples received from the field all contained % solids < 30% (see Section C, VOC
Results). To improve the solids content of these sediments, all samples underwent freeze-drying
prior to extraction and analysis. The increase in % solids content was substantial for these samples
(e.g., in SD-02, % solids increased from 8.8% as received to 92.3% after freeze-drying). This
process of freeze-drying allowed more solids in the sediments to undergo extraction (improved
extraction efficiency and sample representativeness) while also decreasing the reporting limits
(increasing sensitivity) for analysis as compared to those limits that would have been reported if
freeze-drying were not implemented.

The QAPP required reporting limit (RL) for all semivolatile analytes ranged from 170 to 420
assuming 1 00% solids content in the samples. The lowest concentration initial calibration standard
used by the laboratory was 2 (ig/mL or 5 ^ig/mL, depending on the analyte. Due to limited sample
size, the extraction for SVOC and Pest/PCBs was performed together and the resultant extract split
between the SVOC and Pest/PCB fractions prior to cleanup and analysis. The overall extraction
scheme was equivalent to 30-g sediment extracted to a final volume of 4 mL for SVOC. Using this
extraction strategy, the lowest concentration calibration standard used was equivalent to a reporting
limit of 270 to 670 ug/kg, on a sample-specific basis assuming 100% solids content in the sample.
Increases in these reporting limits were observed due to the actual % solids content of the samples
and if smaller sample sizes than 30g were used during extraction (e.g., samples SD-05 and SD-02
used lO.lg and 8.36g, respectively, during extraction due to limited availability of sample). The
lowest Ecological and Human Health Risk Based Criteria (RBCs) are those associated with the
polynuclear aromatic hydrocarbons (PAHs). In all samples, except SD-02, positive detects were
reported for most, if not all, of the PAHs; therefore, increase in reporting limit will not affect the
risk assessments. For sample SD-02, all target analytes were non-detect; however, due to the
smaller than normal sample size during extraction, the reporting limits have been increased above
the Ecological and Human Health RBCs.

The QAPP RL for hexachlorocyclopentadiene was 1 70 ug/kg; however, the lowest concentration
initial calibration standard for this compound was at 5 ng/mL which corresponds to a sample-
specific RL of 270 Mg/kg. This compound was not detected in any sample. The laboratory
incorrectly reported this compound using the 1 70 ug/kg RL; therefore, in all samples, the reporting
limit for hexachlorocyclopentadiene was raised to the actual sample-specific limit achievable based
on the lowest initial calibration standard at 5 ug/mL. Conversely, the laboratory reported all data
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for 3-nitroaniline assuming a lowest initial calibration standard of 5 ug/mL; however, the initial
calibration showed that this anaryte was present in the 2 (ig/mL calibration standard and that
acceptable linearity across the initial calibration was achieved using this lowest standard.
Therefore, the RL for 3-nitroaniline was lowered to the sample-specific level equivalent to the 2
ug/mL standard and is consistent with the RL requested in the QAPP. These amended reporting
limits still meet the Ecological Risk Based Criteria and are usable.

Samples SD-03, SD-11, SD-07, and SD-06 were analyzed initially without dilution of the extracts
and some of the target analytes were reported at concentrations above the linear calibration region
for the instrument. Dilution analyses were performed on these samples and were identified by the
lab by appending an "E" suffix to the sample name. During assessment, a comparison of the
undiluted analysis was made to the dilution analysts and in all cases the data were comparable.
Therefore, for samples SD-03, SD-11, SD-07, and SD-06, all data reported in the electronic
database is that associated with the undiluted analysis except for those analytes which were over
range, in which case the dilution result has been reported for the specific analyte (i.e., the lowest
possible non-detect reporting limit has been associated with these samples).

The method 8270C and Region 1 criteria for initial calibration of percent relative standard
deviation (%RSD) < 30% was not met for hexachlorocyclopentadiene (%RSD = 33.0%), 2,4-
dinitrophenol (%RSD = 72.2%), and 4,6-dintro-2-methylphenol (%RSD = 36.1%). These three
compounds were not detected in any of the samples. For all three compounds, the lowest
calibration standard response was the primary source for non-linearity, therefore, for all samples,
the non-detected results for these compounds were qualified as estimated (UJ) due to uncertainty
in quantitation near the RL. The estimated results are usable.

The method 8270C criteria for calibration verification of percent difference (%D) < ± 25% was
not achieved for hexachlorocyclopentadiene, 4-nitrophenol, bis(2-chloroisopropyl)ether and N-
nitroso-di-n-propylamine (see page 5-SVOC). None of these compounds were positively
detected in any of the samples. All samples were analyzed following this calibration; therefore,
the non-detected sediment sample results for these compounds were qualified as estimated (UJ).
The estimated results are usable.

The method 8270C criteria for calibration verification of percent difference (%D) < ± 25% was
not achieved for six compounds in one other continuing calibration. This calibration was
associated with the dilution analyses for samples that had analytes over calibration range in their
undiluted runs. Since none of the compounds for which the %D was outside of criteria were
used in reporting data, no action was taken based on this finding.

Pesticide/PCB (Pest/PCB} Results

The QAPP required RL for all Pesticides, except methoxychlor, were 1.0 fig/kg assuming a 100%
solids sample. The required reporting limits for methoxychlor and the PCBs, as aroclors, were 5.0
and 10 ug/kg, respectively. The actual sample-specific reporting limits for SD-02 and SD-05 were
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elevated above these QAPP reporting limits due to limited sample size for use in extraction.
Samples SD-05DUP, SD-09, and SD-07 reported elevated sample-specific reporting limits due to
low % solids content of the samples. Finally, sample SD-06 reporting limits were elevated above
the QAPP required limits since the sample required analysis at a dilution (l-to-10) for analysis to
ensure detection of analytes within the calibration range of the instrument.

The method 8081 A/8082 criteria for calibration verification of percent difference (%D) or
percent Drift (%Drift) < ± 15% were not achieved for several compounds in several continuing
calibrations (see pages 7-, 8-, 9-, and 9A-Pest/PCB). In addition, the laboratory convention for
calculation of %Drift used a formula given in Method 8000B which reversed the numerator for
the calculation (Method 8000B %Drift = (Found - True)/True as compared to standard
convention of (True - Found)/True); therefore, all %Drift results cited in this report used the
laboratory's convention for the calculation. Several of the non-compliant continuing calibrations
were ending sequence standards; therefore, no action was taken to qualify the samples analyzed
prior to these standards. Only one opening sequence standard, associated with the analysis of
SD-06, was non-compliant on both instrument columns/channels for methoxychlor. As a result
of this non-compliance, the non-detected result for methoxychlor reported for SD-06 was
qualified as estimated (UJ). This estimated non-detect result is usable.

Samples SD-03 and SD-01 were analyzed initially without dilution of the extracts and some of the
target analytes were reported at concentrations above the linear calibration region for the
instrument. Dilution analyses were performed on these samples and were identified by the lab by
appending an "E" suffix to the sample name. For sample SD-01, all data reported in the electronic
database is that associated with the undiluted analysis except for those analytes which were over
range, in which case the dilution result has been reported for the specific analyte (i.e., the lowest
possible non-detect reporting limit has been associated with these samples). For sample SD-03, the
dilution analysis also reported detection of alpha-chlordane, which was not able to be detected in
the undiluted analysis due to matrix interference. Therefore, for sample SD-03, the dilution
analysis was used to report the alpha-chlordane result and any results for analytes that were over
range on the initial analysis. All other results in the electronic database are those associated with
the undiluted analysis for sample SD-03.

E. Additional Technical and QA/QC Issues

A review of method compliance, an evaluation of method modifications, and other QA/QC
issues were made to evaluate the comparability of the data generated for the project uses.

Volatile Organic Compound (VOO Results

The Form 5s, showing BFB Tune summary criteria, erroneously show the latest CLP SOW criteria
for tune acceptance. The raw data from the GC/MS system accurately has the 8260B criteria and
all tunes did meet these criteria. This is a reporting form error that the laboratory is aware of but
can not fix using the software they currently employ.
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The laboratory used the surrogate 1,2-dichloroethane-dt in place of the QAPP suggested surrogate
dibromofluoromethane (two other surrogates were the same as suggested in the QAPP). In
addition, the laboratory acceptance criteria for surrogate and MS/MSD recoveries were based on
laboratory control charted limits as required by Method 8260B. These laboratory limits were in
most cases tighter than those given in the QAPP and in all cases, were technically acceptable
compared to the QAPP criteria.

The low-level analysis of samples SD-05 and SD-05DUP reported results for acetone that were
above the calibration range of the instrument. Since dilution analysis using low-level Method 5035
sample preservation is not possible, the laboratory analyzed the high-level methanol extract of
samples SD-05 and SD-05DUP. In these high-level analyses, the reported values for acetone were
considerably different from the low-level analyses (-10-20 times higher in the high-level analyses
as compared to the low-level analyses). Since there was no methanol Trip Blank associated with
these high-level samples to determine if the elevated acetone was sampling related and since the
low-level acetone results were reported < 40% above the highest level calibration standard,
professional judgment was used to accept the low-level acetone results with qualification as being
estimates (J) due to quantitation above the calibration range of the instrument.

The low-level analysis of samples SD-05 and SD-05DUP reported results for benzene that were
considerably above the calibration range of the instrument (> 500% higher than highest calibration
standard). Since dilution analysis using low-level Method 5035 sample preservation is not possible,
the laboratory analyzed the high-level methanol extract of samples SD-05 and SD-05DUP. A
comparison of the data between the high-level analyses and the low-level analyses indicate that the
benzene results were comparable. The laboratory reported the results of the high-level analyses
based upon the amount of methanol used for preservation and did not account for the amount of
water from the sample that may also be acting to dilute the sample during analysis (the laboratory
properly reported the data as they are required, not accounting for the sample moisture content in
their calculations). During this assessment however, the benzene results were recalculated, as
suggested by the Massachusetts Department of Environmental Protection and Andy Beliveau
(Region I QA Officer) to factor in the sample water content. The laboratory reported values for
benzene in the high-level SD-05 and SD-05DUP were 27,000 and 29,000 ug/kg, respectively.
Using the percent moisture content of these samples (see Section C), the benzene results were
recalculated for SD-05 and SD-05DUP as 43,000 and 48,000 jig/kg, respectively. These
recalculated values for benzene were associated in the database with samples SD-05 and SD-
05DUP. All other results for VOCs for these samples were reported from the low-level analyses.

Semivolatile Organic Compound (SVOC) Results

For semivolatile analysis, the laboratory spiked only the Base/Neutral surrogates into the samples
prior to extraction. This was done because limited sample size required that the semivolatiles,
pesticides and PCBs be extracted together and addition of the Acid surrogates would interfere with
pesticide analysis. Andy Beliveau, Region 1 QA Officer, was contacted about this spiking protocol
and it was decided that action would be taken for the acidic semivolatile compounds if and only if
the other QC elements, such as LCS and MS/MSD, showed poor acid compound recovery.

12 New Environmental Horizons, Inc.



Industri-Plex, Wobum, MA
Organic Data Usability Review

The Form 5s, showing DFTPP Tune summary criteria, erroneously show the latest CLP SOW
criteria for tune acceptance. The raw data from the GC/MS system accurately has the 8270C
criteria and all tunes did meet these criteria. This is a reporting form error that the laboratory is
aware of but can not be fix using the software they currently employ.

Pesticide/PCB (Pest/PCB) Results

For Pesticide/PCB analysis, the laboratory used second-order curve statistics to develop the initial
calibrations. An initial evaluation of the Pesticide calibrations showed that the laboratory had
erroneously forced the curves through the origin during their curve statistics processing. The origin
was not used in the PCB initial calibration curve processing. The laboratory was contacted on
September 24, 1999 (Resubmittal issued) and they were asked to reprocess all initial calibrations
without using the origin as a calibration point, to reprocess all continuing calibrations, and to
reprocess any sample data which may have been affected by a change in calibration (e.g., no sample
data required reprocessing since all results were non-detects; however, laboratory control spikes
(LCS) and MS/MSD did require reprocessing). On October 11, 1999, reprocessed data were
received for Pesticides and these data were inserted in the data package (the original data are
included in the project files for documentation only). Note that this regeneration process resulted in
different continuing calibration results in some cases. NEH initiated a corrective action and the
laboratory has changed their Pesticides calibration to ensure that all future work does not force the
calibration curves through the origin.

The pesticide and PCB analyses were performed on the same extract using a single long analysis
run time to allow the determination of the pesticides and PCBs without interference. As such, the
MS/MSD performed was done using only pesticide spikes - no PCB MS/MSD was performed. In
addition, the laboratory used laboratory generated recovery acceptance criteria for the MS/MSD
(and LCS) which were actually tighter than those given in the QAPP. Therefore, the laboratory
limits for MS/MSD were considered acceptable for project objectives.

The precision acceptance criteria for the MS/MSD (RPD) were set by the laboratory at 50% on
their report forms. This is greater than the acceptable RPD for precision defined in the Site QAPP
for several analytes (criteria ranged from 31% to 50% for different pesticide MS compounds). The
laboratory was contacted and it was determined that the 50% level was an arbitrary precision value
(not based on control charting); therefore, precision objectives during this assessment were judged
versus those given in the QAPP and not based on the laboratory-reported precision criteria.

During assessment, a check of raw data to final reported data and to electronic data was made
which uncovered two reporting errors. Resubmittals were issued to the laboratory to investigate the
issues and to re-report the data properly. On October 28, 1999, the laboratory resubmitted corrected
results pages for samples SD-01E and SD-02, which have been inserted into the data package.
NEH initiated a corrective action requiring the laboratory in the future to submit their Pesticides
worksheets along with the sample data sheets to ensure that correct transposition from the
worksheet to the final data sheet is made.

13 New En vironmental Horizons, Inc.



Industri-Plex, Wobura, MA
Organic Data Usability Review

The laboratory qualified data using a "P" or "I" qualifier to indicate that the results from the two
channels (columns) differed by more than 40% RPD. The "P" qualifier indicated that the higher of
the two values detected was chosen for final reporting of results. The "I" qualifier indicated that the
lower of the two values detected was chosen for final reporting of results since interference on the
non-chosen channel existed causing the high RPD. An evaluation of the laboratory qualified "P"
and "I" data was made during assessment and all "I" data were accepted and the results reported in
the electronic database without qualification (i.e., the final data usability qualification of results
removed the "I" qualifier). For all samples, except SD-06, any data reported with the "P" qualifier
were also accepted without qualification since the RPDs were <50% (technical judgment limit
based upon QAPP precision criteria). However, for sample SD-06, the RPDs for gamma-chlordane
and 4,4'-DDD were 51% and 55%, respectively; therefore, the results for these two compounds in
sample SD-06 were qualified as estimated (J) and may be biased high.

F. Summary of Completeness, Documentation, and Chain-of-Custody Issues

Chain-of-custody (COC) documentation of temperature on receipt at the laboratory was missing for
several COCs. For samples received 6/21/99, a receipt temperature of 7°C was recorded. This
exceeds the criterion of 4 + 2 °C. The samples were collected in the summer and immediately
sent via courier to the laboratory. Only surface water samples were collected associated with this
COC. It appears mat they did not have a chance to cool-down completely by the time they were
received at the laboratory. No action was taken other than to note this discrepancy.

Due to a sampling miscommunication, a Trip Blank for volatiles analysis associated with the
sediments was not taken on each day of sampling. A water Trip Blank accompanied the first
shipment of samples to the laboratory (called Trip Blank 6/17). No Trip Blanks were received with
the sediment sampling events on June 18 through June 23, 1999. The one Trip Blank received was
associated with all of the sediments within this project.

Indication of "sediment" or "surface water" for the association of the five rinsate blanks was not
made on the chain-of-custodies. However, personal communication with the sampler, Peter Kane
of Woods Hole Group Environmental Laboratory, confirmed that the rinsate blanks were taken as
rinses of the Eckman grab samplers used for sediment collection.

Times of sampling were not recorded on the chain-of-custody's for the sampling done on June 21
through June 23, 1999.

The sampling date information was incorrect in the excel database file of results (generated by the
laboratory) for several samples. The corrected information was added to the sample results, as well
as the % solids content of the samples analyzed, during this assessment. The project data file was
made complete and compliant with these corrections.

14 New Environmental Horizons, Inc.



Industri-Plex, Woburn, MA
Organic Data Usability Review

The laboratory reported results for several analytes at a level below their reporting limit and
qualified the data as estimated (J) due to uncertainty in quantitation. During this Data Usability
Review, the "J" qualifier on data of this type was accepted, unless otherwise negated by actions
taken during assessment, and was associated with the final results (i.e., the "J" was carried forward
to the final data usability qualification of results).

NEH generated a data summary table based on the project data file supplied by the laboratory
including the corrections and qualifications added to the data based on this Data Usability
Review. The data summary table of technically valid and usable results for sediments reviewed
by NEH is attached to this report.

15 New Environmental Horizons, Inc.



Organic Data Usability Review

IL Data Package Completeness

The data package is reviewed for completeness using die lexicological Surface Water and Sediment Sampling
and Fish Sampling Work Plan and Quality Assurance Project Plan for Industri-Plex She, Wobum,
Massachusetts, Jury 1999.

1. Were all required reporting forms and associated raw data included in the data package? ̂ eT^No. If no,
contact laboratory for resubmittals and attach copy of resubmittal request to this checklist

2. Was the data accompaniedby a Data Review Checklist / Project Narrative explaining any non-compliance
issues with the anafysesffieT) No. Was the narrative complete? Yes / No.

3. Were all samples listed in the laboratory data review checklists included in the data package? ^3) No.
Were all sample analyses requested on the Traffic report and Chain-of-Custody performed by the
laboratory? /Yesy No. Were there any Chain-of-custody deviations noted? (e.g., labeling discrepancy
between samptejar and COC, temperature outside of requirements, etc.) Yes / No. - $ec b<( »O

^^ J( lefttl,L- sLJP^ \v\fb\

'
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34 Pheasant Run Drtve, SWman.NJ 08558
63 Cofege Avenue, Arfngton, MA 02474
Phone: (908) 874-5686 0 (781) 643-4294 0 Fax: (908) 8744786
Emafc NCRObLnetcom.com 0 Chapnid(OworM.sld.oom

New Environmental Horizons, Inc.

To: Heldar Costa, WHG From: Nancy C. Rothman, PhD.

Fax: 508-822-3288 Pag**: 1

508-822-9300 Date: September 24,1999

R»: Resubmittal Request CC: Susan D. Chapnick

Industri-Plex Data

Organlcs

V Urgont O For ftovtow O Pfaas* Commant D Plaasa Raply D Plaasa Racycl*

This Resubmittal Request is to document and confirm my telephone conversation today with Pete
Kane regarding the issue below.

Pesticide Calibration data

In performing my review of the Pesticide's work on Industri-Plex, I saw that the initial calibrations for
the Pesticides used calibration curve statistics for verifying the initial calibration and for performing
quantitation of the Pesticides. All of the compounds reviewed used curves (i.e., not average
Calibration Factors) and all indicate that the curve statistics were derived by FORCING THE CURVE
THROUGH THE ORIGIN. This is unacceptable - the curves may NEVER be forced through the
origin for a valid calibration. I reviewed the electronic files you sent on Industri-Plex and see that for
several samples across all of the data submitted, that Pesticides were detected. These data need to
be reprocessed using the correct calibration technique, re-quantrtated, and re-reported. Please
ensure that all of your staff (GC and GC/MS) know that curves may NOT be forced through the origin
if used. I did a cursory check on the VOA and SVOC data and think that average RRFs were used
here; however, expect a resubmittat request for these analyses if I do see any curve data.

Thank you for your prompt response to this resubmittal. Please forward your response to:

Nancy C. Rothman
NEH, Inc.
34 Pheasant Run Drive
Skillman, NJ 08558
phone: 908-874-5686
fax: 908-874-4786
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34 Pheasant Run Drive, SWman,NJ 08558
63 Cofege Avenue, Arfngton, MA 02474
Phone: (908) 874-5686 0 (781) 643-4294 0 Fax: (908) 874-4786
Emal: NCR@ttneteom.com 0 Chapnfck@worid.std.com

New Environmental Horizons, Inc.

To: Heldar Costa, WHG From: Nancy C. Rothman, Ph.D.

Rue 508-622-3288 Pages: 1

508-822-9300 Date: October 22,1999

ResubmHtal Request CC: Susan D. Chapnick

Industri-Plex Data

Organics

V Urgent D For R*vtow Commofit D Rwply O Ftoaso Rocycto

Sediment Sample 42562-4 and 42562-4E Pesticides

In performing the review of the data, I see that the original sample run, 42562-4 reports that 4,4'-DDE
is over calibration range (flagged E). The dilution analysis. 42562-4E, chromatograms (Channel A
and B) appear to call 4,4'-DDE; however, the datasheet indicates that 4,4'-DDE is not detected at
19U. I believe that this is in error. Instead, I think the 4,4'-DDE should have been reported at 470
ug/kg. Please review this data, tf you are in agreement with my evaluation, please revise the
datasheet for this sample to report 4,4'-ODE property.

Thank you for your prompt response to this resubmittal. Please forward your response to:

Nancy C. Rothman
NEH, Inc.
34 Pheasant Run Drive
Skillman, NJ 08558
phone: 908-874-5686
fax: 908-874-4786



34 Pheasant Run Drive, Skiman.NJ 08558
63 Cofege Avenue, Arfngton, MA 02474
Phone: (908) 874-5686 0 (781) 643-4294 0 Fax: (90S) 874-4786
Emai: NCRQK.netconi.com 0 ChapnickQwor1d.std.com

New Environmental Horizons, Inc.

Fax
To: Heldar Costa, WHG

Fax: 508-822-3288

Phone: 508-822-9300

Re: Resubmittal Request

From: Nancy C. Rothman, Ph.D.

Pages: 1

Date: October 25, 1999

CC: Susan D. Chapnick

hidustri-Plex Data

Organfcs

V Urgent D For Review O Please Comment D Please Reply D Please Recycle

Sediment Sample 42562-1 Pesticides

In performing the review of the data, I see that the original sample before reprocessing reported 4,4'-
DDO at 26 ug/kg (this is also what was reported on the electronic file). The reprocessed data reports
4,4'-ODD at 13 ug/kg; however, the worksheet indicates that the result should really have been
reported at 25 ug/kg. Please review the reprocessed data (pages R944 and R945) and if I am
correct, please submit an amended Form 1 for this sample with the correct result for 4,4'-DDD.

Thank you for your prompt response to this resubmittal. Please forward your response to:

Nancy C. Rothman
NEH, Inc.
34 Pheasant Run Drive
Skillman, NJ 08558
phone: 908-874-5686
fax: 908-874-4786

Oat i ZC.



Organic Data Usability Review

Data Summary Key for Data Usability Checklist Review

J - The associated numerical value is an estimated quantity due to quality control criteria exceedance(s).
The value is usable for project decisions as an estimated result

U - The compound was analyzed for, but was not detected. The associated numerical value is the sample
detection/quantitation limit The value is usable for project decisions as a nondetect result at the
reported detection/quantitation limit

U J - The compound was analyzed for, but was not detected. The associated numerical value is the sample
detection/quantitation limit and is an estimated quantity. The value is usable for project decisions as
a nondetect result at the estimated detection/quantitation limit

R - Reject data due to severe or cumulative exceedance of quality control criteria. The value is unusable
(compound may or may not be present) for project decisions. Resampling and reanah/sis is
necessary for verification.

TB The compound was detected in a Trip Blank

EB - The compound was detected in an Equipment Blank.

BB - The compound was detected in a Bottle Blank.

NA - Not Analyzed

4 - Pest/PCB. New Environmental Horizons, Inc.



Organic Data Usability Review

BB
CCAL
CLP
%D
%Drift
DQO
EB
EPA
FB

g
GC/MS-
ICAL
Kg
L
LCS
MDL
MS
MSD
mg
NA
ND
QA
QC
RL
RPD
%RSD
SRM
SVOC
TCL
TIC

Validation Checklist Review Acronyms

Bottle Blank
Continuing Calibration
Contract Laboratoiy Program
Percent Difference = ( A - BVA x 100)
Percent Drift = Percent Recovery = ((True-Found>True X 100)
Data Quality Objective
Equipment Blank (Rinsate)
Environmental Protection Agency
field blank

Mg/L

Gas Chromatograpby/Mass Spectrometry
Initial Calibration
kilogram
liter
Laboratory Control Sample
Method Detection Limit
Matrix Spike
Matrix Spike Duplicate
milligram
not applicable
non-detect
Quality Assurance
Quality Control
Reporting Limit
Relative Percent Difference ([( | A-B | y '/z (A + B)] X 100)
Percent Relative Standard Deviation (SD/Average Value X 100)
Standard Reference Material
Semivolatile Organic Compound
Target Compound List
Tentatively Identified Compounds
micrograms per kilogram
micrograms per liter

New Environmental Horizons, Inc.



Organic Data Usability Review

Bibliography

Toxicologies! Surface Water and Sediment Sampling and Fish Sampling Work Plan and Quality Assurance
Project Plan for Industri-Plex Site, Wobum, Massachusetts, Jury 1999.

Region I, EPA-NE Data Validation Functional Guidelines for Evaluating Environmental Analyses; Part II.
Volatile/Semivolatile Data Validation Functional Guidelines, 12/96.

Test Methods for Evaluating Solid Waste, SW-846, Third Edition, Updates II and m (USEPA, Office of
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ôoCO1-

i

[Dibenzofuran

U-Nitroaniline

-jQ8C
O| Carbazole

O
)

ctroQ
.

£Oa.COCOCD

ICDOs1I7ocini•oc3Oa.EoO



g
 c

T
3

T
3

>

Q+
10

f!X illw 
3

~
 
0ocD
?

REFERENCE_Org_sed xls
Page 1 of 2

CM

OS6<nCOoainCM
on9oenQ5»5

COinCN

COvnCMSCM

CMSCM42562-4i

QJ1

gJ33

06/17/99

Q«

06/17/99

g_
i06/18/99

Q_a3

06/21/99

§3

06/21/99| Date Sampled

«03O

pg/Kg drywtat

Oar11aaaT
Ja1a1o?T
3

^1O1a

pg/Kg drywt

0>c

aCOaor*-tor-S?C
O

gr-oo|Freeze-dned %sohds

>

[Analyte-Semivolatile Organic Compounds (S

lEPA Method 8270C

Z
l

Z
l

0C
N

CO

Z
)

8o8oZ
)

Z
l

ooCO|bis(2-Chloroethyl)ether

Z
l

CO

Z
l

80CO

Z
l

O§Z
l

o'o1a.

1Z
l

oCMCO

Z
l

8o8OZ>oO~o!9o6CM

Z
l

0CMCO

Z
l

8z>oZ
l

8oZ
l

o16«

Z
l

CO

ZJ8Z
l

I§Z
l

8CO

01co4

Z
l

oSooZ
l

Z
l

3Z
t

Z
l

§8to|1 2-Oichlorobenzene

3CO

383ZJ0CO

3§->Z
l

OoCO|bis(2-chloroisopropyl)ether

ZJ

»OOz>Z
Jooo08C

OIHexachloroethane

3Z
)

oCMeoBoo3o—
>

3ooo—
t

D1| N-Nitroso-di-n-propylamme

DZ
)o8Z
)

o0o8Z
l

8CO[Nitrobenzene

Z
l

oCMCO

Z
l

oooZ
l

3oooZ
l

ojlsophorone

0CMCO

Z
l

8Z
l

oZ
)

1ooCO|2-Nitrophenol

Z
l

883Z
)

oCO

Z
l

z>§8CO[2 4-Dimethylphenol

oCMCO

Z
l

8z>oZ
l

38oZ
l

o|bis(2-Chloroethoxy)methane

Z
l

CO

8Z
l

Z
)

0SZ
l

38oZ
l

Z
l

ooCO

o64CM

§Z
l

8ZJZ
l

0COZ
l

ZJ§Z
l

Z
l

0oCO1 1 2 4-Tnchlorobenzene

-3OCO-7OoCO

DoooZ
l

o[Naphthalene

Z
l

0CMCO

Z
l

ooZ
)

Z
l

oZ
l

Z
l

oooZ
l

ooCO[Hexachlorobutadiene

Z
l

0CMCO

Z
l

Z
l

ooZ
l

Z
l

oZ
l

Z
l

8oZ
l

Z>ooCO|4-Chloro-3-methylphenol

3ZJg—
 J

gZ
l

Z
l

ooo3Z
)

8(D—
 j

O(2i

Z
l

Z
l

oC
M

C
O

z>Z
l

o°Z
l

Z
l

1Z
l

Z
)

o8Z
l

Z
l

11S

Z
l

Z
)

oZ
l

Z
l

ooZ
)

Z
l

oZ
l

Z
l

oooZ
l

Z
l

8CO|2-Chloronaphthalene

oo>—
 )

8oo>CO

Z
l

Z
l

8oo[Acenaphthylene

Z
l

Z
JoCMCO

z>8Z
l

Z
l

oZ
l

Z
l

1Z
l

Z
l

o[Dimethylphthalate

Z
l

Z
l

oCMCOZ
)

Z
l

ooZJZJoSnZJoooZ
l

Z
l

o0CO|2 6-Dinitrotoluene

C
O

Z
l

Z
l

oo—
3

oZ
l

Z
l

0ooZ
l

Z
l

o[Acenaphthene

3Z
l

g3z>gZ
l

Z
)

om<o-,Z
l

8CO

—
 )

Z
l

oCO12 4-Dmitrophenol

3Z
)oz>Z
l

§Z
l

oZ
l

oooZ
l

Z
l

8CO[2 4-Dmitrotoluena

3oO
)

r-3oo>3Z
l

o338-,Z
l

oCOr*-|4-Nitrophenol

g-s8—ioCMZJ

Z
l

8Oz.Z
l

o[Fluorene

ZJ

Z
)

aCOZJ

Z
l

8Z
l

Z
l

oCO

Z
l

Z
l

8oZ
l

DO[4-Chlorophenyl-phenylether

Z
l

Z
l

oZ
l

ZJooZ
l

Z
l

oZ
l

ZJo8ZJ8C
O| Diethylphthalate

3oO
)

-,oo»3oB
O

-,oonZ
l

Z
l

oC
D

r-|4 6-Dinitro-2-methylphenol

ZJ

ZJoCMCOZ
l

Z
l

ooZ
l

Z
l

oZ
l

Z
l

8oZ
l

ZJoSocEJ1c

Z
l

Z
)

oZ
)

Z
JooZ
)

ZJoZ
l

3o8Z
)

§COJ4-Bromophenyl-phenylether

Z
l

Z
l

aCOZ
l

Z
l

8Z
)

0CO

Z
l

Z
l

o8Z
l

Z
l

8COIHexachlorobenzene

—
 a

Z
)

Oe»h--,Z
l

oS?30in<o—
3

Z
J

O—
 >

Z
)

ZJ

^'o1C
L

9p1EL

2o°8COCO

Z
)

Z>o80inCO[Phenanthrene

1oC
M

§z>o8-5Oin(Anthracene

a8ce»cz>8CO|Ui-n-butylphthalate

aB
-

7oCO

T3COa.

oo3cCOCDSX0o0a>•a-oA
)

1CO^ ±
2
 

C
3

 
E

or?T°> «€
 
3

o
 
E

« a
£
. 

<D

,g
 

w

Q
.

d>Q
.

ECOtoCDCOCD

1
AssociatedU-Compound '"as non-detected

I



_c
f*>r n |
*~ 

z

"co•gro

SQ*••0>c
< =1
S

 Tg

>—
 •*
.

 O
X
 
i

«
£

 
(0

Q
. 

C
.±

 
O

1
 s

"0
 

S
c
 -

1

—
 

fl>u£W%
•_0)

OL

O
l

XT
3Q
)

/

REFERENCE _O
Page 2 of 2 (

CM5COSQCOCO90coCMOOC
O*—C
D

Oco

1[Sample Location ID

Ĵ
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8260B Data Usability Review
fflA. Review of Volatile Organic Data V 0 ts

1. Holding Times

Holding times and QC association with the samples are reviewed to ensure the accuracy of the reported
results. The table on the following page (Table la) was completed to document the holding times and
QC association.

Review the Volatile Organic Analysis Data Sheet

Were die holding time requirements (surface waters analyzed within 14 days; and sediments anajjoged
within 7 and 14 days of sampling, for low-level and high-level preservation) met for each sample'̂ 'Yes)
No. If no, list below the affected samples and the number of days outside of holding time.

Action: If die holding times were slightly exceeded, estimate (J and UJ) positive and non-detect results.
If the holding times were grossly exceeded (more than twice the allowed holding time), professional
judgment should be used to determine die action necessary. Evaluation of screening, undiluted and
dilution analyses, if available, should be made to determine die impact of die holding time violation on die
data quality (e.g., whether or not positive values are estimated (J) and whedier non-detected values should
be estimated (UJ) or rejected (R) ).

Comments:

AU rtTs rvu -̂

iA ^Hvi ^U.C> cy> Ht'tt

a
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8260B Data Usability Review
Table 1 a. Holding Time and Associated QC Table

Sample Matrix: ^WtXS ' 14 Sea;***^ -f » «*S/mS(> t- I Tfc

Date/Time
Sampled

Date/Time
Analyzed

2-VGA Afew Environment^ Horizons, Inc.



8260B Data Usability Review
2. GC/MS Instrument Performance Check

The BFB instrument performance checks (tunes) are reviewed to assess die accuracy and sensitivity of die
results relative to instrument performance.

Review the tune summaries for BFB

all Method 8260B defined mass calibration and ion abundance criteria met for the BFB analyses?
. If no, list below the tune and affected samples.

Review the raw data for one tune. Did die laboratory obtain the BFB mass spectrum in a straight-forward
manner (e.g., average of three scans centered across the BFB peak with background subtraction from a
scan within 20 scans prior to the BFB scan)? (•** J No. If no, list below die method used to obtain die
mass spectrum and die affected samples. —

x^=^\
Were all samples analyzed within 12 hours of an acceptable tune? Yes/JSo. If no, list below die affected
samples. ^ —

Action: If die mass assignment criteria were not met (e.g., base peak assigned to m/z 96 instead of m/z
95), reject (R) all associated data. If die ion abundance criteria were not met, sound technical judgment
should be used in evaluating whedier or not me data require estimation (U and UJ) or rejection (R) (e.g.,
the criteria requirements for me m/z 95/96, 174/175, 174/176 and 176/177 ratios are most important for
proper tune while the relative abundances for m/z 50 and 75 are of lesser importance.)

Comments:

fry

CLP M /fLi \*£*^k~£svs*eJL

A U*~. ! [flu

y
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3. Initial Calibration
8260B Data Usability Review

The initial calibration data are reviewed to determine if the standards were compliant with die method
protocols.

Review the Initial Calibration Data Summary. Check and recalculate the RRFs, RRF and %RSD for at
least one volatile anaryte across the ICAL. Does the RRF and %RSD check back tottjgraw data?YeT
No. Were the RRFs for all anarytes in the standard all greater than or equal to O.

Were at least five concentration levels of each compound analyzed
Were all calibration standards analyzed within 12 hours of BFB tune?

the initial cali
No

No

Was thejowest initial calibration standard at a concentration equivalent to the sample-specific reporting

Were retention times for each target anaryte stable across the calibration (i.e., minimum drift)^Ya)/ No

Did the initial calibration in^et %RSD criteria of ̂  30% for all analytes (surrogates and targets) across the
calibration range? Yes^NoJ

Did die initial calibrations meet %RSD criteria of £ 15% for target anah/tes and surrogates across the
calibration range? Yes A(No^ If no, was a calibration curve used for quantitation of results and was the
correlation coefficient for the curve ̂  0.99? (YM/ No. Was the curve forced through the origin? Yes
If no, list below all the affected samples. T_ fa, tK^^ cfcU*«L

Action: If the %RSD >30% and average RRF £0.05, qualify positive and non-detected results as
estimated (J and UJ). If the %RSD >30% and average RRF < 0.05 estimate positive results (J) and rejecy
non-detected results ( R). If the %RSD < 30% and average RRF < 0.05 estimate positive results (J) and
reject non-detected results ( R). Sound technical judgment should be used in qualification of the data The
results for each sample associated with ICAL should be evaluated to determine if a result reported would
be impacted by the mis-calibration.

Comments:

ICAL Check: Compound Checked

Level 1 Level 2 Levels Level 4 Levels Level 6 Avg.RRF %RSD
Concentration

Response Cpd

Cone, IS

Response IS

RRF

n>

. L

55101

A
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8260B Data Usability Review
4. Continuing Calibration Check

The continuing calibration data are reviewed to determine if the standards were contractually compliant.

Review die Continuing Calibrations and Summaries. Check and recalculate die RRF and %Difference
(%D) for at least one of die target volatile compounds in one of die CCALs. Does die RRF and %D
check back to die raw data? (&s) No. Were die RRFs for all anah/tes in die standard all
No

Was a continuing calibration check performed every 12 hours following tuning verification of die
instrumenr?^Yes)f No. If no, list below all die affected samples.

Were die target anah/tes recovered wrtfiin die expected retention time window based upon die initial
calibration (i.e., drift of instrument was acceptable)?(Ya)r No.

Did die continuing calibrations meet 8260B criteria for verification of %D < ±25%? Yes (No) If no, list
below die outliers and die affected samples.

Action: If die %D > ± 25% and die CCAL RRF £ 0.05, estimate positive and non-detected results (J and
UJ) for samples analyzed following diis standard for die compound(s) tiiat was outside of calibration. If
die RRF <0.05 qualify positive results as estimated (J) and reject (R ) non-detected results as unusable.

Comments:

CCAL Check: Standard ID

Responses

2. ?0 : Compound Checked

RRF avg.RRFICAL % Difference

I

b -

5- VOA New Environmental Horizons, Inc.
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5. Laboratory and Trip Blank Results
8260B Data Usability Review

Laboratory and trip blank results are reviewed to assess die presence of contaminants, which affect the
accuracy and sensitivity of die results. See Table la. where the Holding Time and Associated QC Table
was completed for the samples within this SDG.

Was a Trip Blank associated with each sampling event for volatiles? Yes

- Tfc

If no, list below affected

Was each sample analysis associated with the appropriate method blank, ie., correct matrix, correct matrix
level same batch? tfes)No. If no, list below affected samples. ^ «MW &ijl» <v*~c. S"« Se»U

vwJtA* frU*»E^l . T6 <,{»> <j<^<, «. tJ^-r*^ T& C rurt- m**-i* iw^ckj)
Review me reporting forms for each method and trip blank. Were any target compounds in the method
blanks detected at concentrations above the Reporting Limit (RL)? (ft*y No. If yes, were methylene
chloride, acetone or 2-butanone die only compounds reported above the RL? Yes /(N<p If yes, was
methylene chlroide < 2. 5 times die RL and 2-butanone and acetone < 5 times die RL? Yes / No

Action: - Blanks should not contain contaminants above the RL except for methylene chloride, acetone
and 2-butanone which must not be present above 2.5-5 times the RL (see above). The Blank Action
Level is defined as five times the highest level seen in any of die matrix-matched blanks associated with
this SDG, except if methylene chloride, acetone or 2-butanone are present, in which case the Blank action
is ten times die highest level observed for diese compounds in any matrix-matched blank. The following
actions should be taken if conditions warrant :

1. If the blank is not matrix matched, qualify all sample data, for me contaminant associated with this
blank, widi BB, TB or EB, as appropriate.

2. If die reported result in a sample is below die reporting limit (sample < RL) and if a matrix-matched
blank contains a result above die quanntation limit (blank > RLX die result in die sample should be
negated (U) and raised to die sample-specific RL for that sample

3. If me sample result is between the reporting limit and me blank Action Level (RL < sample < Action
Level), die result for die sample is negated (U) at die level found in die sample. Based on die level of
contamination suspected in die sample, die reporting limit may be elevated. Professional judgment
will be used in assessing die action needed.

4. If die sample result is greater man die RL and the blank Action Level, no action is taken.

Highest Blank:
Action taken:

Sample ID

5D-Q3*

i_S.

Compound

5D-5t>u.r» cJM*v<?

Reported Result Result based on Blank Action

\\
T

q-r

-UR-
^"3"

6- VOA
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6. Surrogate Spike Recoveries
8260B Data Usability Review

The surrogate spike recoveries are reviewed to assess the accuracy of die results relative to laboratory
performance and specific sample matrix.

Review die Surrogate Recovery information for each field and quality control sample. For one sample,
verify that die recoveries reported correspond to die raw-^iata and that die recovery calculation was done
properly. Were die recovery data reported properh/TYes^No.

Were die surrogate recoveries within QAPPdefined and memod-generated accuracy limits? Yes,
no, were the affected samples reanaryzed?/YeT)l No. List below me affected samples.

Action - If one volatile surrogate recovery exceeds die upper limit, estimate (J) positive due to a potential
high bias of die results; no action is required fat non-detect results. If one volatile surrogate recovery is
below the lower accuracy limit but above 10% recovery, estimate (J and UJ) die positive and non-detect
results due to a potential low bias in die results. If any surrogate recovery is below 10%, reject ( R ) non-
detect results and estimate positive results (J) due to potential false negatives and low bias in the results,
respectively.. List below die affected samples and required actions.

Comments:

-SD-5

New Environmental Honzons, Inc.
y
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8260B Data Usability Review
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and Precision

The matrix spike/matrix spike duplicate (MS/MSD) recoveries are reviewed to assess die accuracy of the
results relative to die specific sample matrix and the relative percent differences (RPDs) are reviewed to
assess the precision of the results relative to the specific sample matrix.

Review the unspiked sample, Matrix Spike, and Matrix Spike Duplicate__(MS/MSD) raw data and
recovery results. Were the recoveries for the MS/MSD calculated properly? (Yes/ No.

Did the laboratory perform MS/MSDs for each matrix and matrix level analyzed for each analytical batch
prepared for anatysis?/Ye&y No. If no, list below the affected samples.

Were the MS/MSD recoveries and precision within QAPP and method-generated accuracy limits? Yes /
Were the RPDs between the MS/MSD within the QAPP precision criteria? (Yes^No. If no, list

low the affected compounds.

Was the %RSD for non-spiked compounds in the unspiked sample, MS and MSD < 50%? Yes /(No) NA

Action: No action is taken to the entire data set based on MS/MSD results alone. The unspiked sample
may be qualified based on MS/MSD results as follows: if the MS/MSD recoveries were greater than the
upper accuracy limit, estimate (J) positive results due to potential high bias; no action is required for non-
detect results; if the MS/MSD recoveries were below the lower accuracy limit but above 10%, estimate (J
and UJ) positive and non-detect results due to potential low bias; if a MS/MSD compound was recovered
below 10%, estimate (J) positive results due to potential low bias and evaluate the non-detected results to
determine whether estimation (UJ) or rejection ( R ) of the unspiked sample data is warranted. If the RPD
between the MS and MSD > QAPP criteria, estimate (J and UJ) positive and non-detected results in the
unspiked sample. If the %RSD, for a non-spiked compound, between die unspiked sample, MS, and
MSD >50%, estimate (J) positive results and use professional judgement to qualify other detected and
non-detected analytes.

Comments:

IWSb iu^ 6 'SO

>IOl-> . *L (L-g- ^ WUO JL^ H £ \ l t * _ /u-w-JU cJULO J
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8260B Data Usability Review
8. Laboratory Control Sample and Standard Reference Material Analysis

The Laboratory Control Samples (LCS) and/or Standard Reference Material (SRM) are reviewed to
assess the accuracy of the results relative to the analytical procedure.

Review the raw data and recovery information for die LCS/SRM .

Did the laboratory perform a LCS or SRM for each matrix and matrix level analyzed? V^es/Wo. If no,
list below the affected samples.

Were the LCS or SRM recoveries within QAPP and method-generated accuracy requirements for
recovery? Yes //No JIf no, list below the affected compounds.

Action: . If the LCS or SRM recoveries are above criteria, estimate (J) positive results due to potential
high bias, no qualification of non-detected results is necessary. If die LCS or SRM recoveries are between
10% and the lower recovery limit, estimate (J and UJ) positive and non-detect results for the samples
associated with the analytical batch due to potential low bias in the results. If the recovery in die LCS or
SRM is less than 10%, estimate (J) positive results due to low bias and reject ( R ) non-detect results due
to potential false negatives.

Se*. (>*--^-3L~^rt tjk*^. t~e..S *e\

Comments:

Q, Zt>(.Z*0 t» QZOGZttl. -0V-

*-Q2-<>L\<\02.-otC

^Vov Environmental Horizons, Inc.



8260B Data Usability Review
9. Internal Standards

The Internal Standard (IS) response in die samples and standards is evaluated to ensure that the analytical
system was in control during analysis.

Were the IS areas for each sample and standard analyzed within -50 to + 100% of the continuing
calibration? Yes/No) Were the retentionJimes for the IS within +30 seconds from the retention time
established in die continuing cah'bration'̂ Yes/ No.

Action. If an IS area is greater than +100% compared to the continuing calibration, qualify positive
results as estimated (J), non-detects do not require action. If the IS area is below -50% but not lower than
-80%, estimate positive and non-detected results (U and UJ). If die area drop off or retention time shift
for die IS is too severe (>-80%), non-detected results may require rejection ( R ). Professional judgment
must be used in evaluating die data associated with poor IS performance.

Comments:

fb _ gi(/fc*w*l(^, T> l

10- VOA Mew Environmental Horizons, Inc.



10. Sample Quantisation Limits
8260B Data Usability Review

Review raw data and reporting forms. Did me sample-specific RLs meet the QAPP criteria? Yes/No.
Did the laboratory accurately adjust sample reporting limits to account for sample specific preparation and
analysis conditions?(YegJf No.

Were all components reportedinjhe samples quantitated within the calibration region of the instrument
for the detected anatytes? YevNo/Vere the relative retention times for all components reported within the
retention time windows established during initial calibration

If the sample analyses were performed at dilutions, were more concentrated analyses performed or was
sample screening information included in the data package?(Y«^ No.

Were sample dilutions appropriate relative to scaling of the chromatograms and the calibration levels
employed (e.g., peaks of interest within upper half of the chromatogram and quantisation done within the
calibration range)? Yes /No.

Action - If the quantisation limits for non-detect results are lower man the lowest calibration standard, or if
a positive result is detected outside of the calibration range, estimate positive and non-detected results (J
andUJ).

Comments: «
) «

CftfrfP ;

4
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11. Field Duplicate Precision
8260B Data Usability Review

Field duplicate samples are reviewed to assess representativeness of the sample aliquot to the area
sampled and the precision of the results relative to field sampling techniques.

Review analytical results for the duplicate sample analyses.

Action: If field duplicate precision exceeded 30% RPD for aqueous samples or 50% RPD for sediment
samples for any compound, estimate (J and UJ) positive and non-detect results for the affected
compounds in both samples. If severe imprecision was noted in the field duplicate sample (i.e., RPD
>100%), qualify the remainder of the associated field sample data based on sound technical judgment

Comments:

Field Duplicate Samples: SQ-5 SD-5&UP

In 1 I I t I • —fr~ /V ' • \ • Jl
^'f<Jl(Jl C\ U ĵ? 11 ̂  ̂ ~A>> pVC.(/tictv> Or> 1 / < l̂

l»v»*- 4 iL(r- 1 K^ 4^ ,
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SD-5 SD-5
42563-2 Sample Resutt

Analyte pg/Kg RL « 1 8 ug/kg

Vinyl chlofide

Acetone
Carbon dfeuffide
2-Butanone (MEK)
cis-1 ,2-Dtehloroethene

Benzene
TricNoroelhene
Toluene
CWorobenzene
Ethyfoenzene
p/m-Xytene
o-Xytene

17
2400
63
540
54

43000
22
140
37
710
3400
370

<RL
>2xRL
>2xRL
>2xRL
>2xRL
>2xRL

>RL but <2 x RL
>2xRL
>2xRL
>2xRL
>2xRL
>2xRL

SD-5DUP SD-5DUP

42563-4 Sample Result
(jg/Kg RL » 16 ug/kg

ND
2100

56
490
17

48000
10
45
15

280
1400
220

>2xRL
>2xRL
>2xRL

>RLbut<2xRL
>2xRL

<RL
>2xRL

<RL
>2xRL
>2xRL
>2xRL

RPD Action

NA
13.3
11.8
9.7

104.2
11.0
75.0
102.7
84.6
86.9
83.3
50.8

No Action
No Action
No Action
No Action

JBoth
No Action

JSD-5
JBoth
JSD-5
JBoth
JBoth
JBoth

0«L

I 0



12. Additional QA/QC Issues

Were die percent solids for the samples >30%. Yes (No} NA.

8260B Data Usability Review

The sampling for volatile sediment samples was modified from Method 5035 in an attempt to appropriately
deal with sediments with very low solids content (<30%). As such, the low-level preservation technique
required sampling approximately 5g of sediment and placing the sample under 5mL of water (method 5035
suggests a 1:2 ratio of soil to water). The medium- or high-level preservation technique also required 1:1
methanol to sample preservation. Therefore, while Region I data validation guidelines require that data be
estimated (J) and/or rejected ( R) based on low %solids content of the samples, no action was taken to qualify
sediment sample results based on solids content for this project

List any additional issues which may affect the quality of the results. List the affected samples, QA/QC issue,
and necessary actions taken in the comments section below.

ID

^
SDlt

SO -2,

sr>-oi Z3-S

Sb-ro

tt>

*v ^ * *
^u
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8260B Data Usability Review
IVA. Example Sample Calculations

Review of one sample per data package is performed to determine if sample results and quantitation limits were
correctly calculated and reported.

Sample ID: SD- S was selected for review in diis data package.

A. Form 1 Review

1. Were die Form Is for completed according to die mediod/QAPP requirements? (Yep No. If no, list
below die affected fields.

2. Reproduce die reporting, limit for VOC in one of die samples, did die laboratory correctly calculate the
quantitation limits?rYes/No. If no, list below.

B.

Reproduce a calculation for one volatile anaryte in one of die samples that contained a positive result and
compare die calculated result to die result reported by die laboratory.

Anah/te Checked:

Laboratory Result

Example Calculation:

Calculated Result: "3r\6 A*!

»

FW%

A 5.i5-fc

' S •

14- VO A New Environmental Horizons, Inc.



8270C Data Usability Review

IIIB. Review of Semivolatile Organic Data

1. Holding Times

Holding times and QC association with die samples are reviewed to ensure die accuracy of die reported
results. The table on the following page (Table la) was completed to document the holding times and
QC association.

Review the Semivolatile Organic Analysis Data Sheet

Were the holding time requirements (surface waters extracted within 7 days; sediment and biota extracted
within 14 days of sampling (or of thawing for biota) and extracts analyzed within 40 days of preparation)
met for each sample?(YeJy No. If no, list below die affected samples and die number of days outside of
holding time.

Action: If die holding times were slighdy exceeded, estimate (J and UJ) positive and non-detect results.
If die holding times were grossly exceeded (more tiian twice die allowed holding time), professional
judgment should be used to determine the action necessary. Evaluation of screening, undiluted and
dilution analyses, if available, should be made to determine the impact of the holding time violation on die
data quality (e.g., whedier or not positive values are estimated (J) and whether non-detected values should
be estimated (UJ) or rejected (R) ).

Comments:

i ~<JU/i'>v^

« - » tA .5«\-_/» tA
f )

L&t

C.o(L

£6
8

1 - S VOC New Environmental Horizons, Inc.



Table la Holding Time and Associated QC Table

Sample Matrix; m S«V«<r>6Y\k <• ( OOS (r" SD

8270C Data Usability Review

Sample ID
Date/Time
Sampled

Field
Blank

Method
Blank LCS

Date/Time Date/Time
Extracted Analyzed

3
t

Iff

12.41*

UlA
Hih

Sft-Dl 62.1

R-Butiv K

t»i.» (-3 M&. frtfcrt-

sn -
R.ft

2- SVOC A/iCTf Environmental Horizons, Inc.



8270C Data Usability Review
2. GC/MS Instrument Performance Check

The DFTPP instrument performance checks (tunes) are reviewed to assess the accuracy and sensitivity of
the results relative to instrument performance.

Review die tune summaries for DFTPP

Were all Method 8270C defined mass calibration and ion abundance criteria met for the DFTPP
analyses? / lesNo. If no, list below die tune and affected samples.

Review the raw data for one tune. Did the laboratory obtain the DFTPP mass spectrum in a straight-
forward manner (e.g., average of three scans centered across die DFTPP peak with background
subtraction from a scan within 20 scans prior to the DFTPP scan)T^Yep No. If no, list below the method
used to obtain the mass spectrum and the affected samples.

Were all samples analyzed within 12 hours of an acceptable tune? Yes (N<p If no, list below the affected
samples.

Action: If the mass assignment criteria were not met (e.g., base peak assigned to m/z 199 instead of m/z
198X reject (R) all associated data. If the ion abundance criteria were not met, sound technical judgment
should be used in evaluating whether or not the data require estimation (U and UJ) or rejection (R) (e.g.,
the criteria requirements for the m/z 198/199 and 442/443 ratios and relative abundances of m/z 68, 70,
197, and 441 are most important for proper tune while the relative abundances for m/z 51, 127 and 275
are of lesser importance.)

Comments:

{" CJL?

^ JT11T r^cTfT^ 1̂ r^^t^
'. »\» **><"w^-' fo t *" t gfcv~«^t»v/i \±

tfric

3- SVOC New Environmental Horizons, Inc.



4. Initial Calibration
8270C Data Usability Review

The initial calibration data are reviewed to determine if the standards were compliant with the method
protocols.

Review the Initial Calibration Data Summary. Check and recalculate the RRFs, RRF and %RSD for at
least one porynuclear aronaaticjwdrocarbon (PAH) analyte across die ICAL. E>oes the RRF and %RSD
check back to theraw data?(Yes)/ No. Were the RRFs for all analytes in the standard all greater than or
equal to 0.05^Y^>/ No

Were at least five concentration levels of each compound analyzed duringthe initial calibration^Yes)f No
Were all calibration standards analyzed within 12 hours of DFTPP tune?e&/ No

initial calibration standard at a concentration equivalent to the sample-specific reportingWas Ihe lo
limit? Yes

Were retention times for each target analyte stable across the calibration (i.e., minimum drift)/YesV No

Did the initial calibrationmeet %RSD criteria of ̂  30% for all analytes (surrogates and targets) across the
calibration range? Yes /No J

* \^S

Did the initial catibrationsjneet %RSD criteria of < 15% for target analytes and surrogates across the
calibration range? Yes /(No) If no, was a calibration curve used for quantisation of results and was the
correlation coefficient forffiecurve Z 0.99? Yes {Nty Was the curve forced through the origin? Yes / No
If no, list below all the affected samples.

Action: If the %RSD >30% and average RRF £0.05, qualify positive and non-detected results as
estimated (J and UJ). If the %RSD >30% and average RRF < 0.05 estimate positive results (J) and rejecy
non-detected results ( R). If the %RSD £ 30% and average RRF < 0.05 estimate positive results (J) and
reject non-detected results ( R). Sound technical judgment should be used in qualification of the data. The
results for each sample associated with ICAL should be evaluated to determine if a result reported would
be impacted by the mis-calibration.

Comments:

ICAL Check: Compound Checked

Level 1 Level2 Level3 Level4 Levels Level6 Avg. RRF %RSD
Concentration

Response Cpd

Cone, IS

Response IS

RRF

\o

I.1V5

(0
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Additional Notes:
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8270C Data Usability Review
5. Continuing Calibration Check

The continuing calibration data are reviewed to determine if die standards were contractually compliant

Review the Continuing Calibrations and Summaries. Check and recalculate the RRF and %Difference
(%D) f&at least one of die PAH in one of the CCALs. Does die RRF and %D check back to die raw

o. Were die RRFs for all anah/tes in die standard all > O.OSl̂ es No

v—'
Was a continuing calibration check performed every 12 hours following tuning verification of die
instrument? Wes \ No. If no, list below all die affected samples.

Were die target anah/tes recovered within die expected retention tune window based upon die initial

If no, list

calibration (i.e., drift of instrument was acceptable)?/VesJ No.

Did die continuing calibrations meet 8270C criteria for verification of %D < ±25%? Yes
below die outliers and die affected samples.

Action: If die %D > ± 25% and die CCAL RRF £ 0.05, estimate positive and non-detected results (J and
UJ) for samples analyzed following this standard for die compound(s) that was outside of calibration. If
die RRF <0.05, quality positive results as estimated (J) and reject ( R ) non-detected results as unusable.

Comments:

CCAL Check: Standard ID

Responses RRF

: Compound Checked

avg. RRF ICAL % Difference

O—oi

'. Ail <^ M

rM.

ill.
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Additional Notes:



5. Laboratory and Field Blank Results
8270C Data Usability Review

Laboratory and field blank results are reviewed to assess the presence of contaminants, which affect the
accuracy and sensitivity of the results. See Table la. where the Holding Time and Associated QC Table
was completed for the samples within this SDG.

Was each sample analysis with the appropriate method blank, ie., correct matrix, correct matrix

in the method
yes, were these

level, same extraction batdriT Yes/ No. If no, list below affected samples.

Review the reporting forms for each method and field blank. Were any
blanks detected at concentrations above the Reporting Limit
compounds phthalates and were they reported at < 5 times the RL?

Action: - Blanks should not contain contaminants above the RL except for phthalates that must not be
present above 5 times the RL. The Blank Action Level is defined as five times the highest level seen in
any of the matrix-matched blanks associated with this SDG, except if phthalates are present, in which case
the Blank action is ten times the highest level observed in any matrix-matched blank. The following
actions should be taken if conditions warrant :

5. If the blank is not matrix matched, qualify all sample data, for the contaminant associated with this
blank, with BB or EB, as appropriate.

6. If the reported result in a sample is below the repotting limit (sample < RL) and if a matrix-matched
blank contains a result above the quantitation limit (blank > RL), the result in the sample should be
negated (U) and raised to die sample-specific RL for that sample

7. If die sample result is between the reporting limit and the blank Action Level (RL < sample < Action
LevelX die result for the sample is negated (U) at the level found in the sample. Based on die level of
contamination suspected in die sample, die reporting limit may be elevated. Professional judgment
will be used in assessing the action needed.

8. If die sample result is greater than die RL and die blank Action Level no action is taken.

Comments:
Blanks evaluated:

Highest Blank:
Action taken:

Sample ID

RE . K.B

Mo

Compound Reported Result Result based on Blank Action

6-SVOC New Environmental Horizons, Inc.
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8270C Data Usability Review
6. Surrogate Spike Recoveries

The surrogate spike recoveries are reviewed to assess the accuracy of the results relative to laboratory
performance and specific sample matrix

Review the Surrogate Recovery information for each field and quality control sample. For one sample,
verify that the recoveries reported correspond to the rag^data and (hat the recovery calculation was done
properly. Were the recovery data reported properh/?(Yes/ No.

Were the surrogate recoveries within QAPP defined and method-generated accuracy limits? Yes
no, were the affected samples reanalyzed? Yes-/N<y List below die affected samples.

Action - If two Base/Neutral (BN) or two Acid surrogate recoveries exceed the upper limit, estimate (J)
positive results (for the fraction affected) due to a potential high bias of the results; no action is required
for non-detect results. If two BN or 2 Acid surrogate recoveries are below lower accuracy limit but above
10% recovery, estimate (J and UJ) the positive and non-detect results, for the affected fraction, due to a
potential low bias in the results. If any surrogate recoveries are below 10%, reject ( R ) non-detect results
and estimate positive results (J) due to potential false negatives and low bias in the results, respectively..
List below the affected samples and required actions.

Comments: «*w~«^ "V- f

-M iP-frtffrc/l^ *

A.L,
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8270C Data Usability Review
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and Precision

The matrix spike/matrix spike duplicate (MS/MSD) recoveries are reviewed to assess the accuracy of the
results relative to the specific sample matrix and the relative percent differences (RPDs) are reviewed to
assess the precision of the results relative to the specific sample matrix.

Review the unspiked sample, Matrix Spike, and Matrix Spike DuplicateJMS/MSD) raw data and
recovery results. Were the recoveries for the MS/MSD calculated properiyT'Yes)! No.

Did the laboratory perfpqa*MS/MSDs for each matrix and matrix level analyzed for each analytical batch
prepared for anarysis?f Yes /No. If no, list below the affected samples.K *^ \ __ / ^

the MS/MSD recoveries and precision within QAPP and method-generated accuracv Umits? Yes /
Were the RPDs between the MS/MSD within the QAPP precision criteria? Yes //NoJlf no, list

w the affected compounds.

Was the %RSD for non-spiked compounds in the unspiked sample, MS and MSD < 50%? Yes / No i

Action: No action is taken to the entire data set based on MS/MSD results alone. The unspiked sample
may be qualified based on MS/MSD results as follows: if the MS/MSD recoveries were greater than the
upper accuracy limit, estimate (J) positive results due to potential high bias; no action is required for non-
detect results; if the MS/MSD recoveries were below the lower accuracy limit but above 10%, estimate (J
and UJ) positive and non-detect results due to potential low bias; if a MS/MSD compound was recovered
below 10% or not at all, estimate (J) positive results due to potential low bias and evaluate the non-
detected results to determine whether estimation (UJ) or rejection ( R ) of the unspiked sample data is
warranted. If the RPD between the MS and MSD > QAPP criteria, estimate (J and UJ) positive and non-
detected results in the unspiked sample. If the %RSD, for a non-spiked compound, between the unspiked
sample, MS, and MSD >50%, estimate (J) positive results and use professional judgement to qualify other
detected and non-detected anatytes.

Comments:

. U

M -JOltvpplu^l tvuo giecahiJW*-. 5B-O3 gj

i)

w i i ^ e - * fcC> - "la (6M WI& - SS
»

fl tr> i

J »

tAf^v^- ' -̂̂ U / V y m » . ( frP/*^uU, Cwc ^Att

p ; < <^/>

i - (Uo ft-̂ tKv -WJL. -b UIA IA
v
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8270C Data Usability Review
8. Laboratory Control Sample and Standard Reference Material Analysis

The Laboratory Control Samples (LCS) and/or Standard Reference Material (SRM) are reviewed to
assess die accuracy of the results relative to the analytical procedure.

Review the raw data and recovery information for the LCS/SRM .

Did the laboratory perform a LCS or SRM for each matrix and matrix level analyzed? /Tes) No. If no,
list below the affected samples. ^^^

Were the LCS or SRM recoveries within QAPP and method-generated accuracy requirements for
recovery? Yes /^NoN If no, list below the affected compounds.

Action: . If the LCS or SRM recoveries are above criteria, estimate (J) positive results due to potential
high bias, no qualification of non-detected results is necessary. If the LCS or SRM recoveries are between
10% to the lower recovery limit, estimate (J and UJ) positive and non-detect results for the samples
associated with the analytical batch due to potential low bias in the results. If the recovery in the LCS or
SRM is less man 10%, estimate (J) positive results due to low bias and reject ( R ) non-detect results due
to potential false negatives.

Comments:

ft*- gx/Vyh fA^ihi.<tM«v.o/g

Q.I

t\
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8270C Data Usability Review
9. Internal Standards

The Internal Standard (IS) response in die samples and standards is evaluated to ensure that the analytical
system was in control during analysis.

Were the IS^ar^as for each sample and standard analyzed within -50 to + 100% of the continuing
calibration? (Yes/No. Were the retentiontimes for die IS within ±30 seconds from the retention time
established in the continuing calibrationTTYesy No.

Action: If an IS area is greater than +100% compared to the continuing calibration, qualify positive
results as estimated (J), non-detects do not require action. If the IS area is below -50% but not lower man
-80%, estimate positive and non-detected results (U and UJ). If the area drop off or retention time shift
for the IS is too severe (>-80%), non-detected results may require rejection ( R ). Professional judgment
must be used in evaluating the data associated with poor IS performance.

10- S VOC New Environmental Horizons, Inc.



8270C Data Usability Review
10. Sample Quantitation Limits

Review raw data and reporting forms. Did the sample-specific RLs meet the QAPP criteria? Yes ĵo.)
Did the laboratory accurately adjust sample reporting limits to account for sample specific preparation and
analysis conditions? Yes) No.

Were all components reportedjn the samples quantitated within the calibration region of the instrument
for the detected anah/tes^ea/Ng) Were the relative retention tinges for all components reported within the
retention time windows established during initial calibration?

If the sample analyses were performed at dilutions, were rnoreconcentrated analyses performed or was
sample screening information included in me data package? (Yes J No.

Were sample dilutions appropriate relative to scaling of the chromatograms and the calibration levels
employed (e.g, peaksof interest within upper half of the chromatogram and quantitation done within the
calibration range)? (YesX No.

Action - If the quantitation limits for non-detect results are lower than die lowest calibration standard, or if
a positive result is detected outside of the calibration range, estimate positive and non-detected results (J
andUJ).

Comments:

e ~ y » . S'»v-"iiU-

rtM&'t.^ uifr/a Aauf (/ftiyt'
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8270C Data Usability Review
11. Field Duplicate Precision

Field duplicate samples are reviewed to assess representativeness of the sample aliquot to the area
sampled and die precision of the results relative to field sampling techniques.

Review analytical results for the duplicate sample analyses.

Action: If field duplicate precision exceeded 30% RPD for aqueous samples or 50% RPD for sediment
or biota samples for any compound, estimate ( J and U J) positive and non-detect results for the affected
compounds in both samples. If severe imprecision was noted in the field duplicate sample (i.e., RPD
>100%), qualify the remainder of the associated field sample data based on sound technical judgment

Comments:

Field Duplicate Samples: Sft -S _ 3t> "5 (.DtuP ) _

./<. /

50-6 -
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12. Additional QA/QC Issues

Were the percent solids for the samples >30%. Yes No / NA.

8270C Data Usability Review

List any additional issues which may affect the quality of die results. List the affected samples, QA/QC issue,
and necessary actions taken in (he comments section below.

Action: If the %solids were between 10% and 30%, qualify positive results as estimated (J) and reject
non-detected results ( R). If die %solids were < 10%, reject ( R) positive and non-detected results.

<7\ *~-w?^»

^)r\K t O . > c> J ĵt

13-SVOC Ne*v Environmental Horizons, Inc.



8270C Data Usability Review
IVB. Example Sample Calculations

Review of one sample per data package is performed to determine if sample results and quantitation limits were
correctly calculated and reported.

Sample ED: 5b "03 _ was selected for review in this data package.

A. Form 1 Review

1. Were the Form Is for completed according to the method/QAPP requirements? (Ye7/>No. If no, list
below the affected fields.

2. Reproduce the reporting limit for SVOC in one of the samples, did the laboratory correctly calculate die
quantitation limitsyi eV^No. If no, list below.

C. Quantitation Review

Reproduce a calculation for one semivolatile anaryte in one of the samples that contained a positive result and
compare the calculated result to the result reported by die laboratory.

Analyte Checked: E>&n"Vo (A^ ptA^/^v— x. _

Laboratory Result: ^3OO Jt^\ lV^ Calculated Result 33OD' /l̂ ->,
)

Example Calculation: e^^J^ tr> 4^L tt.** 1o ro\'M i DP

/to/.
)
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me. Review of Data

^Vipley -
x<k^ T

8081A and 8082 Data Usability Review

1. Holding Times

Holding times and QC association with the samples are reviewed to ensure the accuracy of the reported
results. The table on the following page (Table la) was completed to document the holding times and
QC association.

Review the Pesticide and Aroclor Data Sheets.

Were the holding time requirements (surface waters extracted within 7 days; sediment and biota extracted
within 14 days of sampling (or thawing for biota) and extracts analyzed within 40 days of preparation)
met for each sample?(Ves)r No. If no, list below the affected samples and the number of days outside of
holding time.

Action: If the holding times were slightly exceeded, estimate (J and UJ) positive and non-detect results.
If the holding times were grossly exceeded (more than twice the allowed holding time), professional
judgment should be used to determine the action necessary. Evaluation of screening, undiluted and
dilution analyses, if available, should be made to determine die impact of the holding time violation on the
data quality (e.g., whether or not positive values are estimated (J) and whether non-detected values should
be estimated (UJ) or rejected (R) ).

Comments:

fabfr\
'd*
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Table 1 a. Holding Time and Associated QC Table

Sample Matrix: H SgJi'tm.^fCa •*• t mS\«r\sT>

8081A and 8082 Data Usability Review

Sample ID
Date/Time
Sampled

Field
Blank

Method
Blank LCS

Date/Time
Extracted

Date/Time
Analyzed

(4*53* -T)

(2-.ro

/
M

IM'.V)

SB -01 ( - M \

l-«

Bt

vy

R6 f, u 'A

J/ J,
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8081A and 8082 Data Usability Review
2. GC/ECD Instrument Performance Check

The instrument performance check, called Performance Evaluation Mixture (PEM) is analyzed to ensure
die accuracy and sensitivity of the results relative to instrument performance.

Review the PEMs for the Pesticides.

Was the degradation of 4,4'-DDT to 4,4'-DDEgnd 4,4'-DDD <15% and was the degradation of Endrin
to Endrin aldehyde and Endrin ketone < 15%?(Yes) No. Were all compounds in the PEM 90% resolved
on each GC Column^Y«iy No If no, list belowlhe affected samples.

Was a PEM analyzed daily or every 12 hours o instrument use?(Yes^ No. If no, list below die affected
ties.

Action: If resolution of die PEM compounds is not acceptable (on one or bodi columns) professional
judgment must be used in qualifying data For example, if resolution is poor on both columns for two
analytes, and if a sample reports one or both of these anarytes as detected, die positive results should be
qualified as estimated (J) due to uncertainty in quantitation and possibly in qualitative identification. If die
breakdown for DDT and/or Endrin exceeds 15%, qualify all positive results for these compounds as
estimated (J). If these two compounds are not detected, but uieir breakdown products are detected,
qualify die DDT and/or Endrin non-detect result as rejected ( R ) and qualify die breakdown products as
estimated (J).

Comments:

3- Pest/PCB New Environmental Horizons, Inc.



5. Initial Calibration
8081A and 8082 Data Usability Review

The initial calibration data are reviewed to determine if the standards were compliant with the method
protocols.

Review the Initial Calibration Data Summary for Pesticides and PCBs. Were linear (RRFs or CFs)
statistics or calibration curves used in the initial calibration? Linear /(Qirve^) If linear calibration, check
and recalculate at least one pesticide compound and one peak for an Arochlor across the ICAL. Does the
RRF and %RSD check back to the raw data? Yes/No. Did the initial calibration meet %RSD criteria of
£ 30% for all analytes (surrogates and targets) across die calibration range? Yes / No. If no, was the
average %RSD for all analytes in the calibration £ 30%? Yes /No. Were the RRFs for all analytes in the
standard all greater than or equal to 0.05? Yes /No - sidf AA^ltc^L" £U/Y«»

If curve statistics were used for the initial calibration, was the regression coefficient > 0.99?(Y^7/ No.
Were the curves generated with sufficient points (linear with 5 points, quadratic with 6)7^^ No.
Was the curve forced through the origin? Yes j(No} If yes, resubmittal of calibrations and samples must
be requested to correct this non-compliance issue. L & * 4 ^ «&JL 0C

Was initial calibration standard at a concentration equivalent to the sample-specific reporting

Were retention times for each target anaryte stable across die calibration (i.e., minimum drifty^Yes) No

Action: If the %RSD >30% and average RRF >0.05, qualify positive and non-detected results as
estimated (J and UJ). If the %RSD >30% and average RRF < 0.05 estimate positive results (J) and rejecy
non-detected results ( R). If me %RSD £ 30% and average RRF < 0.05 estimate positive results (J) and
reject non-detected results ( R). If the regression coefficient < 0.99, qualify positive and non-detected
results as estimated (J and UJ). Sound technical judgment should be used in qualification of die data. The
results for each sample associated with ICAL should be evaluated to determine if a result reported would
be impacted by the mis-calibration. For curve analysis, if the percent Difference (%D) between the
calculated area and die reported area > ±25%, qualify positive and non-detected results as estimated (J and
UJ).

Comments:

Linear Pesticide ICAL Check: Compound Checked.

Level 1 Level 2 Level 3 Level 4 Levels Level 6 Avg.RRF %RSD
Concentration

Response Cpd

Cone, IS

Response IS

RRF
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3. Initial Calibration - continued

Linear PCBICAL Check: Compound/Peak Checked

Level 1 Level 2 Level 3 Level 4

8081A and 8082 Data Usability Review

Levels Level 6 RRF %RSD
Concentration

Response Cpd

Cone, IS

Response IS

RRF

If curve statistics are used, verification of the computer generated equation may be difficult across the ICAL.
Instead, a check is made for one pesticide and one PCB peak to determine whether the equation matches the
data obtained as follows:

Curve equation:

Where:

y = a+bx+cx2+dx3

y = Area compound
Area Internal Standard

or y = Area compound (external std. calibration)

x = Concentration Compound or x = Cone, compound (external std calibration)
Concentration IS

Since solving for x is somewhat difficult, the system is checked by using the Calculated Compound
Concentration to solve for the Area of die compound as follows:

Pesticide Compound evaluated: M M ( - D b D -

Standard evaluated:

(-0.010

ICAL calibration formula:

Amount
Reported

I'M 5(,«

Amount of
IS

*>0

Calculated x

0.3<W I

Calculated y

0.3H\*>

Area of IS

^53

Calculated
Area of

compound

32.U2.

%Difference

Reported
Area of

Compound

35o3l

1. 1%
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3. Initial Calibration - continued

PCS Peak evaluated: /WW 101(* p&sJg-"** 3 -,

Standard evaluated: IkkflL-M

8081A and 8082 Data Usability Review

B

ICAL calibration formula:

V =

r\

Amount
Reported

30£.l503

Amount of
IS Calculated x

30Z.I303

Calculated y Area of IS

Calculated
Area of

compound

43(^0

%Difference

Reported
Area of

Compound

3S^rt?3

- 12 -^ %

- 2.

6- Pest/PCB NCTV Environmental Horizons, Inc.



6. Continuing Calibration Check
8081A and 8082 Data Usability Review

The continuing calibration data are reviewed to determine if die standards were contractually compliant.

Review the Continuing Calibrations (CCAL) and Summaries. If average RRFs or CFs are used, check
and recalculate the RRF and %Difference (%D) for at least one of the Pesticides and one of die PCBs in
one of the CCALs. Does the RRF or CF and %D check back to the raw data? Yes/No WeretheRKFs
for all anatytes in die standard all £0.05? Yes /No - - * - u*v«» +

If curve statistic calibrations were used, check one of the CCALs for one Pesticide and one peak for a
PCB to determine if the calibration relates properly back to the corresponding ICAL. Do die CCALs
properly reference die correct iCALs^Yej)' No.

Was a contii
instrument?

calibration check performed every 12 hours following tuning verification of die
No. If no, list below all die affected samples.

Were die target anatytes recovered within die
calibration (i.e., drift of instrument was acceptable)'

retention time window based upon the initial
No.

Did die continuing calibrations meet 8081A and 8082 criteria for verification of %D <, ±15% or %Drift <
±15% for every compound? Yes /(No} Did the continuing calibrations meet 8081A and 8082 criteria for
verification where die average of all compounds analyzed had %D ^ ±15% or %Drift <, ±15% for every

No If no, list below die outliers and die affected samples.

Action: If die %D or %Drift for a compound > ±15%, estimate positive and non-detected results (J and
UJ) for samples analyzed following this standard for die compounds) that was outside of calibration.

Comments:

Linear CCAL Pesticide check:

CCAL Check: Standard ID : Compound Checked.

Responses RRF/CF avg. RRF(CF) ICAL % Difference
Cpd:

IS: •^Vfi^-t*"-' -f; ;i i£f

Linear CCAL PCB check:

CCAL Check Standard ID :PCB/peak Checked.

Responses RRF/CF avg. RRF(CF) ICAL % Difference
Cpd:

IS:

7- Pest/PCB New Environmental Horizons, Inc.



4. Continuing Calibration Check - continued
8081A and 8082 Date Usability Review

If curve statistics are used, verification of the computer generated equation may be difficult across the ICAL.
Instead, a check is made for one pesticide and one PCB peak to determine that (he correct equations were used
to generate die amount found in the CCAL standard

Curve equation:

Where: y =

y = a + bx+cx2+dx3

Area compound or y = Area compound (external std. calibration)
Area Internal Standard

x = Concentration Compound or x — Cone, compound (external std calibration)
Concentration IS

Since solving for x is somewhat difficult, the system is checked by using the Calculated Compound
Concentration to solve for the Area of the compound as follows:

Pesticide Compound evaluated: ft-

Standard evaluated: ^21^0812. '

ICAL calibration formula:

Amount
Reported

4S.^3lt

Amountof
IS

SV

Calculated x

O-3&1-&

Calculated y

&.H2*fc

Area of IS

l^-»43^

Calculated
Area of

compound

•^M^-Z

%Difference

Amount Found

I*.^*I2-

Theoretical Amount

2-0

% Drift

*8.l7. /

Reported
Area of

Compound

^H^S

o.oot%

10 J I Cv

A

o

?-2.KQgit -

w l̂ <V~ 6 '" '

ft- - - v3 - -(

^\ 1K. CxKc^rvOi \^ C^Jk Cr^O (

8- Pest/PCB New Environmental Horizons, Inc.



4. Continuing Calibration Check - continued

PCB and Peak evaluated: iWl^O P**Jf-~ 5

8081A and 8082 Data Usability Review

Standaid evaluated: A^^ZttoOl

ICAL calibration formula:

> * ( u MM.

f*'- O.

Amount
Reported

iQOO,*yt<\

Amount of
IS Calculated x

looO«3^

Calculated y

frs^q
Area of IS

—

Calculated
Area of

compound

C.55MH
%Diflference

Amount Found

loo&.ss
Theoretical Amount

\OO&

% Drift

~O. f r fe %

Reported
Area of

Compound

055HH

07* ^

Mo

A g^^aA-Jb > xo^J 8

.fa»^o

B "~ -

This .n»%
)

Cn -to,'sj-

*-o

9-Pest/PCB

A u, <\i

New Environmental Horizons, Inc.



Additional Notes:
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5. Laboratory and Field Blank Results
8081A and 8082 Data Usability Review

Laboratory and field blank results are reviewed to assess the presence of contaminants, which affect the
accuracy and sensitivity of the results. See Table 1 a. where the Holding Time and Associated QC Table
was completed for the samples within mis SDG.

Was each sample analysis associated with the appropriate method blank, ie., correct matrix, correct matrix
level, same extraction batch? v^es)/ No. If no, list below affected samples. Were Cleanup Blanks
analyzed'̂ YeT/ No/ NA. .

Review the reporting forms for each method and field blank. Were any target compounds in the method
blanks detected at concentrations above the Reporting Limit (RL)? Yes /

Action: - Blanks should not contain contaminants above the. The Blank Action Level is defined as five
times the highest level seen in any of the matrix-matched blanks associated with this SDG. The following
actions should be taken if conditions warrant:

9. If the blank is not matrix matched, qualify all sample data, for the contaminant associated with mis
blank, with BB or EB, as appropriate.

10. If the reported result in a sample is below the reporting limit (sample < RL) and if a matrix-matched
blank contains a result above the quantitation limit (blank > RL), the result in the sample should be
negated (U) and raised to the sample-specific RL for mat sample

11. If the sample result is between the reporting limit and the blank Action Level (RL < sample < Action
Level), the result for the sample is negated (U) at the level found in the sample. Based on the level of
contamination suspected in the sample, the reporting limit may be elevated. Professional judgment
will be used in assessing the action needed.

12. If the sample result is greater than the RL and the blank Action Level, no action is taken.

Comments:
Blanks evaluated:

Highest Blank
Action taken:

(a\&- . fcg Co\CK gft klzJ. ftg

Sample ID Compound Reported Result Result based on Blank Action

10- Pest/PCB New Environmental Horizons, Inc.



8081A and 8082 Data Usability Review
6. Surrogate Spike Recoveries

The surrogate spike recoveries are reviewed to assess die accuracy of die results relative to laboratory
performance and specific sample matrix.

Review die Surrogate Recovery information for each field and quality control sample. For one sample,
verify that die recoveries reported correspond to die raw data and that the recovery calculation was done
properly. Were die recovery data reported properryT^Yes ) No.

Were die surrogate recoveries within QAPP defined and method-generated accuracy limits? (Yes)/ No. If
no, were die affected samples reanalyzed? Yes /No. Did die chromatography of die affected samples
show interferences? Yes/No. Was die retention time (RT) of die surrogates within criteria (Tetrachloro-
m-xylene witiiin ± 0.05 min and Decacblorobiphenyl ±0.10 min from average RT of surrogate from
ICAL)j^eTy No. List below die affected samples.

Action - Professional judgment must be used in qualifying data for Pesticides/PCBs based upon die
surrogate recoveries. If recovery is outside of criteria on one column, but acceptable on die other, and all
quantitative results are obtained for die samples on die second column, then qualification of the data may
not be required. If quantitation is reported for a particular column, and surrogate recoveries are outside of
criteria, me following actions may be taken: if 10% < %Rec < Lower Acceptance Limit, qualify detected
and non-detected results as estimated (J and UJ); if %Rec > Upper Acceptance Limit estimate detected
results (J), no action required for non-detects; if %Rec < 10%, estimate (J) positive results and reject ( R)
non-detects. A review of die data for bodi columns, comparing sample chromatograms to standard
chromatograms, must be done and professional judgment must be used to determine if action is
warranted. List below die affected samples and required actions.

Comments:

yiyt r t\ — ,/iLcx foci<vd<>T> — &,b (AQ>C«* c tw* \>w< — A <~* \fe^>i~~ *— -\

.v'^io. KL>.

U ^ A > HO1?* - \(+\o g*e*f^JuL~

Tl Uw. tt^U") /aJU

1 1 - Pest/PCB Afew Environmental Horizons, Inc.



8081A and 8082 Data Usability Review
7. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Recovery and Precision

The matrix spike/matrix spike duplicate (MS/MSD) recoveries are reviewed to assess the accuracy of the
results relative to the specific sample matrix and the relative percent differences (RPDs) are reviewed to
assess die precision of die results relative to me specific sample matrix.

Review me unspiked sample, Matrix Spike, and Matrix Spike Duplicate^MS/MSD) raw data and
recovery results. Were the recoveries for the MS/MSD calculated properly? (YesyNo.

Did die laboratory perform MS/MSDs for each matrix and matrix level analyzed for each analytical batch
prepared for anah/sis?Y«s) No. If no, list below the affected samples. — B*>— (** &. 0^5 D6r

e MS/MSD recoveries and precision within QAPP and method-generated accuracyjimits? Yes /
Were the RPDs between the MS/MSD witfim me QAPP precision criteria? Yes f$jo) If no, list
' the affected compounds.

Was the %RSD for non-spiked compounds in the unspiked sample, MS and MSD < 50%Wej)/ No ' NA

Action: No action is taken to the entire data set based on MS/MSD results alone. The unspiked sample
may be qualified based on MS/MSD results as follows: if the MS/MSD recoveries were greater than the
upper accuracy limit, estimate (J) positive results due to potential high bias; no action is required for non-
detect results; if the MS/MSD recoveries were below the lower accuracy limit but above 10%, estimate (J
and UJ) positive and non-detect results due to potential low bias; if a MS/MSD compound was recovered
below 10% or not at all, estimate (J) positive results due to potential low bias and evaluate the non-
detected results to determine whether estimation (UJ) or rejection ( R ) of the unspiked sample data is
warranted. If the RPD between me MS and MSD > QAPP criteria, estimate (J and UJ) positive and non-
detected results in the unspiked sample. If die %RSD, for a non-spiked compound, between the unspiked
sample, MS, and MSD >50%, estimate (J) positive results and use professional judgement to qualify other
detected and non-detected anah/tes.

Comments:

->rt M ? ; q

1 2- Pest/PCB Afew Environmental Horizons, Inc.
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8081A and 8082 Data Usability Review
8. Laboratoiy Control Sample and Standard Reference Material Analysis

The Laboratory Control Samples (LCS) and/or Standard Reference Material (SRM) are reviewed to
assess the accuracy of the results relative to the analytical procedure.

Review the raw data and recovery information for die LCS/SRM.

Did the laboratory perform a LCS or SRM for each matrix and matrix level anatyzed?^w^No. If no,
list below the affected samples.

Were the LCS or SRM recoveries within QAPP and method-generated accuracy requirements for
recovery? Yes /Wo) If no, list below the affected compounds.

Action: . If the LCS or SRM recoveries are above criteria, estimate (J) positive results due to potential
high bias, no qualification of non-detected results is necessary. If the LCS or SRM recoveries are between
10% to die lower recovery limit, estimate (J and UJ) positive and non-detect results for die samples
associated with die analytical batch due to potential low bias in the results. If die recovery in die LCS or
SRM is less than 10%, estimate (J) positive results due to low bias and reject ( R ) non-detect results due
to potential false negatives.

Comments:

* QfrPP
•nsotoisi

I - aM. Sg»H\ Pferft/<,I

^ J»l(

4.1

H,4'-DDg 6«0

S. i S.ofa t
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9. Pesticide Cleanup Checks
8081A and 8082 Data Usability Review

Where cleanup protocols used on the Pesticide/PCB extracts/Yes) No. If yes, what cleanups were used
and what QC was generated to verify the adequacy of the clezmOpT

Cleanup Protocol

frftL,

IT

QC Activities

Were all samples and QC from the original extraction put through the cleanup protocols?QTes£)No.
Were mere any QC results which indicated that the cleanup was not adequate? Yes /(NoT)

Action: If a QC sample, for example Method Blank or LCS, demonstrates unacceptable results (e.g.,
contamination or loss of anaiytes of interest), die data associated with these QC samples may require
qualification based on professional judgment

Comments:

QC, no

.Jr irvo

<\ u'.
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8081 A and 8082 Data Usability Review
10. Sample Quantitation Limits

Review raw data and reporting forms. Did the sample-specific RLs meet the QAPP criteria?
Did the laboratory accurately adjust sample reporting limits to account for sample specific preparation and
analysis conditionsTxes^No.

Were all components reported in the samples quantitated within die calibration region of the instrument
for the detected anafytes'̂ YeyNo Were the relative retention times for all components reported within the
retention time windows established during initial calibration? ptsftio

If the sample analyses were performed at dilutions; were mojeconcentrated analyses performed or was
sample screening information included in die data package? ̂ «^No. - £xfc*oV A ̂  <b -G

Were sample dilutions appropriate relative to scaling of the chromatograms and the calibration levels
employed (e.g, peaks^of interest within upper half of the chromatogram and quantitation done within me
calibration range)?fYes ̂ No.

Action - If the quantitation limits for non-detect results are lower man the lowest calibration standard, or if
a positive result is detected outside of the calibration range, estimate positive and non-detected results (J
andUJ).

Comments:

JA± iv "nw<. ^ t^jJc iK»^T
J

>X ^-

J^

:.u- to

fp
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8081A and 8082 Data Usability Review
11. Field Duplicate Precision

Field duplicate samples are reviewed to assess representativeness of die sample aliquot to the area
sampled and the precision of the results relative to field sampling techniques.

Review analytical results for the duplicate sample analyses.

Action: If field duplicate precision exceeded 30% RPD for aqueous samples or 50% RPD for sediment
or biota samples for any compound, estimate (J and UJ) positive and non-detect results for the affected
compounds in bom samples. If severe imprecision was noted in the field duplicate sample (i.e., RPD
>100%), qualify the remainder of the associated field sample data based on sound technical judgment

Comments:

Field Duplicate Samples: Sft'S

tJLSL

16- Pest/PCB New Environmental Horizons, Inc.



12. Additional QA/QC Issues

Were die percent solids for the samples >30%.e No / NA.

8081A and 8082 Data Usability Review

List any additional issues which may affect die quality of the results. List die affected samples, QA/QC issue,
and necessary actions taken in die comments section below.

Action: If die %solids were between 10% and 30%, qualify positive results as estimated (J) and reject
non-detected results ( R). If die %solids were < 10%, reject ( R) positive and non-detected results.

^x^g^p /j

-6. - ^ .JT c/iio

H.H ' -DbD

n
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IVC Example Sample Calculations
8081 A and 8082 Data Usability Review

Review of one sample per data package is performed to determine if sample results and quantitation limits were
correctly calculated and reported.

Sample ID: was selected for review in mis data package.

A. Form 1 Review

1. Were the Form Is for completed according to the method/QAPP requirementsT^Yes^l No. If no, list
below the affected fields.

2. Reproduce the reporting limit for Pesticides/PCBs in one of the samples, did the laboratory correctly
calculate the quantitation limits?(Yes) No. If no, list below.

D. Quantitation Review /

Reproduce a calculation for one pesticide/PCB analyte in one of the samples that contained a positive result and
compare the calculated result to the result reported by the laboratory.

Analyte Checked: St>-p\E

Laboratory Result:

4 4 * " - Co

Calculated Result: 2~ffV

Example Calculation: $;y\c«_

1 8- Pest/PCB New Environmental Horizons, Inc.
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Data Usability Review
Organic Analysis by Modified Method 8270C

EPA Region I Tier D - type review

Client: Menzie-Cura & Associates, Inc.

She: Industri-Plex, Wobum, Massachusetts

Laboratory: Woods Hole Group Environmental Laboratory, Raynham, MA

SDG: ETR 42693

# of samples/Analyses: 11 bentfaic invertebrates for Polvnuclear Aromatic Hydrocarbon analysis

Initial Reviewer: Dr. Nancy C. Rodunan. New Environmental Horizons. Inc.

Senior Reviewer: Susan D. Chapnick. New Environmental Horizons. Inc.

Date Completed: November 9.1999 ' ' V

The Data Usability Review, representing a Region I Tier IE-type validation, was performed on the data
package. The intentions of this review are: 1) to determine if the data were generated and reported in
accordance witii SW-846 Mediods 8260B, 8270C, 8081 A, 8082, die Toxicological Surface Water and
Sediment Sampling and Fish Sampling Work Plan and Quality Assurance Project Plan for Industri-Plex Site,
Wobum, Massachusetts, Jufy 1999, Region I, EPA-NE Data Validation Functional Guidelines for
Evaluating Environmental Analyses; Part II. Volatile/Semivolatile Data Validation Functional
Guidelines, 12/96 2), and die USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review, EPA540/R-94/012, February 1994; 2) to determine if die data met me program data
quality objectives for acceptable accuracy, precision, and sensitivity; 3) to determine and define die technical
usability of the data based on die accuracy, precision, and sensitivity QA/QC indicators; and 4) to update the
project database wrdi appropriate data quality qualifiers.

The Data Usability Review consists of five main sections. Section I is the Overall Summary of Data Usability
including subsections addressing technical usability, accuracy, precision, and sensitivity of the data. Section n
is die Data Package Completeness Review. Section HI is the Review of die Laboratory Data Summary Forms
and Additional QA/QC Parameters to determine if die QC requirements met and to determine the affect of
exceeded QC requirements on die precision, accuracy, and sensitivity of die data Section IV is die Review of
die Overall Data Package to determine if contractual requirements were met. Section V is Example Sample
Calculations to determine if die sample results and reporting limits were correctly calculated and reported by
die laboratory.

New Environmental Horizons, Inc.



Industri-Plex, Woburn, MA
Organic Data Usability Review

I. Overall Summary of Data Usability

A. Summary of Technical Usability

All benthic invertebrate results for Polynuclear Aromatic Hydrocarbon (PAH) analysis included in
the laboratory data package reviewed, identified by Woods Hole Group Environmental Laboratory
(WHO) as project number (ETR) 42693 are usable for project objectives. Results have been
estimated (J) or negated (U) for several compounds in all of the invertebrate samples due to quality
control criteria exceedances. Data users should note the following uncertainties in the estimated
results. The estimated and negated results are usable for project objectives.

B. Technical Issues Affecting Accuracy

Holding times, calibration criteria, surrogate recoveries, laboratory control sample
recoveries, matrix spike/matrix spike duplicate recoveries, and other method-specific QC
sample results were reviewed to evaluate the accuracy of the invertebrate results.

Surrogate recovery in one invertebrate sample was high, outside criteria for two of the four
deuterated PAH surrogates added during extraction. The positive results reported for this sample
were qualified as estimated (J) and may be biased high.

The Laboratory Control Sample (LCS) recovered all analytes within criteria. However, the
laboratory also performed duplicate extraction and analysis of Standard Reference Material (SRM)
1974a, Organics in Mussel Tissue. Results from the duplicate SRMs indicated that naphthalene,
phenanthrene, and anthracene were recovered high as compared to the SRM certified reference
values. Consequently, all positive results for naphthalene, phenanthrene, and anthracene were
qualified as estimated (J) and may be biased high. This action was taken on six of the samples
reported.

All other quality control information, such as holding times and surrogate recoveries, associated
with accuracy met QAPP and method criteria for the other results in these invertebrate samples.

C. Technical Issues Affecting Precision and Representativeness

The relative percent difference (RPD) between matrix spike and matrix spike duplicate results
and between field duplicate pair results were evaluated to assess precision and
representativeness of the invertebrate data.

Due to limited sample sizes available for extraction, it was not possible for the laboratory to
perform a matrix spike (MS) and matrix spike duplicate (MSD) analysis or a laboratory duplicate
analysis. The only duplicate analysis was performed on SRM 1974a. The precision between the
duplicate SRMs, as measured by the Relative Percent Difference (RPD) between the recoveries in

2 New Environmental Horizons, Inc.



Industri-Plex, Wobum, MA
Organic Data Usability Review

the QC samples, were below QAPP criteria of RPD < 50% for all compounds except naphthalene
(102% RPD), anthracene (78% RPD), and benzo(a)anthracene (59% RPD). Positive results for
naphthalene, anthracene, and benzo(a)anthracene were qualified as estimated (J) due to the poor
duplicate precision results observed in the SRM.

No field duplicate was associated with these samples; therefore, precision from the field through
analysis could not be assessed.

D. Technical Issues Affecting Sensitivity

Blank contamination in method and field blanks, initial and continuing calibrations, and
MDLs were reviewed to assess sensitivity of the results compared to QAPP reporting limits..

The QAPP required reporting limit (RL) for the PAHs was 1 fig/kg which would have been
achieved had 2g of sample been extracted for analysis. Due to the limited sample size available for
extraction, the laboratory was not able to achieve the 1 ug/kg reporting limit expected (sample sizes
ranged from 0.2169g to 0.9559g). These reduced sample sizes lead to actual sample-specific
reporting limits of between 2 and 9 ug/kg for the samples in this project. The actual reporting limits
obtained are above some of the Human Health Risk Based Criteria (RBCs) for fish tissue; however,
they were the best achievable limits for the matrices tested.

The method blank CT0729B2 reported naphthalene at 5 |̂ g/kg. The Action level associated with
this method blank was 25 ug/kg uncorrected for sample-specific extraction weights. Ten samples
associated with this method blank reported results for naphthalene above the reporting limit but
below the sample-specific blank action level. In these samples, the result for naphthalene was
negated (U) and the level set at the concentration originally reported for the samples. Sample SD-3
O was the only sample which reported naphthalene that was not negated due to blank action. The
negated results meet the Ecological and Human Health RBCs and are usable.

The method blank CT0729B2 reported 2-methylnaphthalene at 3 jig/kg. The Action level
associated with this method blank was 15 (ig/kg uncorrected for sample-specific extraction weights.
Ten samples associated with this method blank reported results for 2-methylnaphthalene above the

reporting limit but below the sample-specific blank action level. In these samples, the result for 2-
methy[naphthalene was negated (U) and the level set at the concentration originally reported for the
samples. The negated results meet the Ecological and Human Health RBCs and are usable.

The method blank CT0729B2 reported phenanthrene at 4 fig/kg. The Action level associated with
this method blank was 20 ng/kg uncorrected for sample-specific extraction weights. Seven samples
associated with this method blank reported results for phenanthrene above the reporting limit but
below the sample-specific blank action level. In these samples, the result for phenanthrene was
negated (U) and the level set at the concentration originally reported for the samples. The negated
results meet the Ecological and Human Health RBCs and are usable. Samples SD-9 A&C, SD-11 C

3 New Environmental Horizons, Inc.



Industri-Plex, Wobum, MA
Organic Data Usability Review

and SD-13 A&C reported results for phenanthrene which were above the sample-specific blank
action level and were therefore reported as detected values.

£. Additional Technical and QA/QC Issues

A review of method compliance, an evaluation of method modifications, and other QA/QC
issues were made to evaluate the comparability of the data generated for the project uses.

The laboratory followed the procedures outlined in their SOP Analysis of Parent and Alkylated
Polynuclear Aromatic Hydrocarbons and Selected Heterocyclic Compounds by Gas
Chromatography/Mass Spectrometry -with Selected Ion Monitoring (Revision 1). The SRM data
were evaluated by the lab after recovery correction was made to the results (adjusted based on the
recovery of closely eluting deuterated surrogate compounds). This procedure is an option within
the laboratory's SOP for certain reporting requirements; however, for the work on this project, this
recovery correction was not appropriate. The sample data was checked and it was verified that
recovery correction was not made when sample results were reported. Therefore, during
assessment, the SRM data was recalculated without recovery correction and actions taken based on
this assessment as outlined in Sections B and C.

F. Summary of Completeness, Documentation, and Chain-of-Custody Issues

All samples were received at the laboratory on July 2, 1999 with proper preservation
(temperatures upon receipt were 4°± 2°C) and chain-of-custody documentation. Upon receipt,
the invertebrates were immediately frozen until compositing and extraction could be performed
on July 29, 1999.

Amphipods, Chironomids, and Odonats were obtained during the sampling process. For each
station, the laboratory composited the Amphipods and Chironomids into a single sample (called
A&C), as directed by Menzie Cura & Associates, prior to analysis. After compositing, samples SD-
3 A&C and SD-10 A&C did not have sufficient biomass to allow analysis. Therefore, these
samples were not analyzed for PAHs. Additionally, based on the chain-of-custody for benthic
invertebrate sample collection, no benthic invertebrate samples were collected at stations SD-05 or
SD-12.

The laboratory reported results for several analytes that were also detected in the method blank.
The laboratory qualified these results with a "B" to indicate this fact. During assessment, these
results were either negated (U) or accepted as discussed in Section D. The "B" qualifier was not
associated with the final data usability qualification of results.

New Environmental Horizons, Inc.



Industri-Plex, Woburn, MA
Organic Data Usability Review

NEH generated a data summary table based on the project data file supplied by the laboratory
including the corrections and qualifications added to the data based on this Data Usability Review.
The data summary table of technically valid and usable results for the invertebrates reviewed by
NEH is attached to this report.

New Environmental Horizons, Inc.
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